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I 

StfSi rtta fwtro vftw ftor* cn fc*r- 
c**t *%rfi wrajrtcs* *it* ^fim <4^ 

^rtf^r efctffo i wc^-f^rr^rcw ftw 
's it^fwc^ ®rf <^t<R »ttCT?f to *rora fro^? 
Wit* *ft3t5R, ^ SRI CT«Mtfte$ ^ **fa 
srffrfa fawrfaora f tasfr’fw 1 «rra ^?rtf|?r, 
wr c*r5 *tfit^ ^f?ral ^jt«rji *tfs- 
f«^ **1 ffatts i 

<ii^ «a$c* *d$rc ?rctera »itar *re$fc ^ 
Tpr to *tt$5T * *ifiwta ^tsrtoi 

^%© C5%1 I ^^3Rf«l^1 WttTT «ttf- 

to *ffe, *Hrttf *Hj^r ettff^F **nrai, *rw=u 
« atroft* jrctito «fcs*, w *to, ut*rni- 
to <5ta * fro i 

f^WH* «Wfat ^fell 
to farf5r^ ^rtn? i f $ *i^?r ^isRt'Rwt^itt?! forre 
* I CT SCTtStfTO afafaffc to ?fa» 

<£f^ Wt*HV ^%1 stosif w 

?to »rtar *tor CTWJ #rai *if?r^te 
^stos, ^ I 





■rfcas ^ ^ to br tot 

TO TO*tFP> C^ 

V*im TO a ^ fe*TTOl « TOStt*! «ft<3 

^rtir, c*r§ fc*trot *r^rl <$ 

♦rthfi *r"*ttffo ^© *ttor, ^t?rt *jto ^firatfi i 

«jfaTOOf *tftet^ c^,cW, fn\ 

^tfc, ^«*ra *ffa 's TO*?? ^Tt^tr^i ’rtfire i$£5 

ntci i <4^ *re*r TO fawitsra 

*rjre ?*rftra f*w TOTO'TO ^f?rre w§ ^ftnrtfi i 

fwtfef f*ITO apifa an;sg <2ft^ to* 

c^t*i 9 f<ft^l *f*fa 'Q 'afro*? ^*\m*\ ^*1 

* 

win w\% ^atTO <5t!pr *JttfTOe TOtre 

^TCtoWP® *t#W <2fW*fa ^f<rc^ *ttOR»TORT 
C5%1 ^fa?rtf$ «ro cwt ^f%«rtra ^*^3*1 

m*i cw’t 's ^%=5 wfmw 

<$iot *^su$n to ^w* wt*i *fa- 

to fTOd; i 

wtft m* *P5 TOfal «t5fip5-5Trt w 

*tt^tfs> *jto <aft*i ^firatft i cw\i cTO fer ^r 
srtsi »W*R ^fiiw *, fro <71 w *Fa»f in 

?rt^tU5 TO^ *tt?fl TO TOti^ C6^1 TO* 

f*ratt§ to w*m& ww <§ *ito TOtf* ^"irtfsF site's 
TO^f*fi5 i 

*$?sw wsrt faira ^twrofisitTOGw 



«wiW¥ ^ 'e?^ 

»J«. WK <2ft$ -^tff. W sg^RJ fspd> ffc- 

WS\ ’ffat? TllfFsfi I 


^f?r ^rl*r ^jr i 

'*TC$t i W,. l! 






PREFACE. 


The following pages contain the substance of 
my lectures in chemistry delivered to the students of 
the Hooghly Normal School. It is necessary to state 
that the lectures have been simplified and recast to suit 
the requirements of Middle Schools, where both 
teachers and students stand in need of a much more 
elementary exposition of the subject thau what is 
required by the students of Normal Schools. 

I have attempted to state in clear and simple Ben* 
galee the leading facts connected with Inorganic Che* 
mistry. In the Introductory Chapter I have treated 
as briefly as possible of the general forces of nature, 
of the physical states of matter, of mixture as dis* 
tinguished from combination, of chemical elements, 
chemical notation, and of weights and measures. 

The plan followed in the book is generally speaking 
analytical. The elements have been arranged and 
treated of according to their atom-fixing power. The 
new system of chemical notation based on the doctrine 
of atomicity which marks an important step in tho 
progress of the scienco has also been adopted. 

It has been my endeavour to introduce in illus- 
tration of tire principles of the science many easy 
experiments w r hioh do not require for their successful* 
performance any but tho simplest and cheapest forms 
of apparatus readily procurable in this country. Most 
of the experiments c$n be performed with a few flasks, 
bottles, tumblers, porcelain basins, earthen pots* and 



u 


corks. By these means I have- attempted to> bring home 
to our poor village-schools the science of chemistry. 

* With the view of helping the teachers of our 
schools, most of whom perhaps had never been in a 
Laboratory, a few page 3 of the book have been devoted 
to the description of the methods of fitting up apparatus 
and other manipulations necessary to the successful 
performance of experiments. 

I have adopted, wher-ever possible, the, familiar 
Bengali names erf the Elements and Chemicals. In 
other cases easy names have been coined, and the 
original English names given along with them. 

I have to acknowledge my obligations to Dr: 
George Watt, Professor of Physical Science in the 
Hcoghly College, for many important and valuable 
suggestions. 


Hooghly Nobmal School 
17 ih October 1878. 
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JADUB CHANDRA BASH. 





wfa 1 


^f*|fa, 3R 6 l£fW, y& 

wft i 

* toscst* <^ffo oe 

i 

TO’faf'F, $§*f5p^fr 'S it 

«m mt$ i 

«rfpijf^?i, sjisr \q otf?^ *rtrt«£ 

*▼[1 wif^sr' to wtwR, nrotfiiTO, «ii**ra * 

»R1> ^tt?T®*[ ..{... ..(../ 

^ ««jt? i 


«\**» qyror <2hF < ?^i, (ShFjTO ••• 

, ■ *rcm i 


*rerrf*TO, <^ti ^fu, 5f*it<iH, tot*rK<tfa¥ *M, 

^Wsri, remits, <«rfitf"t«ri ..!... ...... 

• ! f 

^ , wft i 



* •••••• i»« 


*fa I Jt‘l'S^ . 





TO I 

« *rsnm *(T|, *rti*R <rt$>, 

*V> 

«wit?i i 

*FtsPF, »nw, «itc5nfif3sr, csrMj vp* 

wt^f*r «wt* i 

sJHPnro, cafm, «f¥i, ^rMwr, *rta?, 

CTtv*jrotf®nr, ^.. 

<OTtW*t *Wt* I 

«3< ...... 

i 

fnpt, ofifarc, fa, tnifcR ... v»s 




emwta fW--'- 




isrf^far jrfat«W3 *tfi^r *jffal «tft* ; ^ 

®re®r *tf^tini nwifr® *rfr^r ^rm i 

<£ft§t ’ttcasi 'SRtfS *tfaE®r, ^ Btft f^r wRc® 
*it«H *d^r ct, *rttanr «f®r ^nrl ^Tl «R5Rtaft 
%1r? i <4 wt ®rc®i? ^ISrfe ; f%® #it^f 

•Ttg ; c^ 3 ! , sit c 14 <2ft^f%^ '®R®t?T g^3TtT5 ^itST, 

«Nh Wt «FRrt '®ra?l fcvfo #TfEW ; 

f%® sn^ra ^*rt¥fa c®t* *tft^ ^*«rft ,•— wrfrg'ft 
^tt® ct fgn, '^’■ti Th?fa '$pr?tt®'s c*& ^’ftrrft 
fagprfa iff^rtr? i < 43 ^ <2ttff®® *tf^*r ^e® TWirfr® nf%^r=nt 
■sn&’t f®5 <st®l® i 


*rffoi, *tf5Tfc g i *i^!dS.S&® 

^c?ftc30L. ^«tfa;^. 

tS!fLf^CS.i— ^ ?W5rf?r® *rf?ra#* ^ ; ®t?«i, tstt® 

c**w«f fc^*tir ^sr, ®tst* w c®fa ftf®® i stfwfa <?ta 
®vrs *rta <4*i>t *fffttf ftrNfa «rrn? i 



91ft m «ns wi* & $n wf*nri 

«rtu *9* *t¥t<'^*tu i gw 9i9t9fa¥ ^nrrjf 

<?«9tre^ <$t ’Wcsfg %«,*tf% <*tft¥ t 
• c¥fa fcfor f¥¥l *tf&¥fa w sttttfspF 

••^91 ’fft¥ i 9tl9 <rffi9fa¥ ^trs ¥®¥ *rv9 
9Mf¥tC3 9t9 '« <*t9f»fl ^Tv»t 9^<s ^rtrt wtf ^«.*m *• 

^wc’t fsnraSr ikwi *mtf jpjw 9t9t9fa¥ 9ft- 

C$v$ I <4¥§t tsrtff®^ *tf^F 9191 9Wt< 99199 C9 <®lf*t 
9Z&, ¥t$t9 9 CTt 9 9*ft I <4^ «ttff%¥ Mf^F 9l9t9fa9Vl99 e l 91 
99¥ 9t9 i 

9l9t9f9¥ 9i€)® 95H ^tfe - ®, c^rt^ 4 ! 

!<2fff% *Tf9S ¥<4¥l>1 (2Tfff%F ’tfs* 9tCF 1 99t9*T 9TW 9f9P , i9 
' n^rrlwts^t 9f?9fa *je 9$ 9f9l9f9¥ 9ft9 <2? 999 "if^? 

C¥t^C¥tJ[f99CTr <2tW «TfcS, C99t9 Jlttl'SCf i 

9t*iTt9^ 4 i 9191 <4¥&t *H5 9irW?9 «rfF<*i 9<9 \ ^sreit 

*m< 99C9g ws 9t«nt¥^ 4 i f^m 9tcw i « ^tht ar^ 
*2$ Z$US 99T<® ^ff W®3 «rf^‘t? 999ft 9^91 

9#ri frw fsm ^99 ^fa^st 4 ! 9f9r®tg i 93999 ftfos 
9f9nre <jf«t<fo $wm 9t9fl9*N 9t9i «rff^ i&M ®^fa *tfTi 
*9 I <49<?t9| 9T991 9tftF5 9119919 C9, 9l9jt9<*1 nfV *9 9^95 
¥'Kj9t9t i^ri «itc9 i 

3 ^t® J19 C9ti3 9"t 9¥ 9f^9 ^X9 99fgff 9C9 ; 
%«ftfa <5[t99l ^Ft9 <2tp'9 ^5t*t ^®9 9l93t 9tf9 I ^t?« OT9, 
«IOTF *tTtC^9‘ <2ft^ <2ffa'8 9^9t 

%dj I <£l^«(tfsr CTt? |fwt9 <495 *tf^f <5JY9T (¥9, 

¥99) Itf^rel ^9- %¥ ^«t*t «K9t?f ¥f9C9, ^99^ <2f¥9,¥ <t¥^ 
«W ¥C«t9 ¥C9T^ ^f9fl ^ ; ^P5<49 OT91 9t^C^ C9, Hfe’S 
99J ^5 ¥^T¥lff ¥9 - i - - - 
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* 

*rf¥« I t$H#l ^ftR HH CH"fa f%Tt *MCTHT 

H3J HtSt *pfr 73f«!f%-5 <S? HS TMW f% SfHT C*tH 
(hhI nfatH *rtwi ^1. ^tos? hcth kTrs ^ i 
«rW Httc^rs c\, stfas's- HtHrt^ 'stchs nita ^ ^ r%- 

Htft ^1 «ttc* i 

• <s<f hi ftfH ^?hp*t ^fnl 7 ® *iHfaFtH chMI- 
^ 'sJhhh ctI WH grat *rtf$ ^1 ?h ; f%$ ^<i- 
nfr *wt< *nR«nr w f^i hi hi i ciWh*«i <n f^ ciwi^* 
H^II H?fl f^fT f®! «t5PFt®l v HUH Hi HttH UIH^ 

ItHtlfHU fiiRl *RITt>® HH Hi I 

fufc* Hfiuti fofn 's HfiretfiwfiH (cnfstfif ca^tr#) ^ih- 
w.*\ fafars wi *lti 4ui?f ulna Hafu-snitu ^irtil stifi 
fHut& *r?r ; cifrci % fnaf cutn Hfii^H hI&h Hi ; f%$ 

if? HASH'S fsjar W[5l? *ffo$ HI, 

«wiK fcn «taff3i-5 hhii ^ftci i un^i ciMuf'i a fin ciM- 
H^C*II Hf^s ItHlfHH 'Htufall <4? ’ffr® &UI ClflTs HtaH itl 
OS, HUH HI"Hl fof»T5 Hi H^H ^ HUH *1% Ut^TUtaf HI Hi } 
f%H ‘pk OT«ttH HtlttH ci, urHitHi Hfa 5 p U«JUtft HI i* *£ 
'UHIt’fl *f%I HfH^ ItHnfHU '5rMt e l?I «a^St <2tltH <2fc«? 
CI, ItHtlftu *tf^ Hill Hlttf HUH H" ! J c f '53 s l^? <2ft$ H^l mil 

<suft ^5H *wtc< *tfi«rc hi ; fu* 'sthtthi «ffe HtH HHttf »jww 

CHai^ C^tH H"s^ ^ Hi 1 

utanrfH* 'st^r c t?^ «wtH «r$ ct, h^h ^1 ^c^l^ 

*nrlt<a atHtafa* ^«tH ^ h^«t *w< 

«9^&t fnf^l orfirat‘1 ^rl «ftr^j cat^tt^ Hi , 

CHmi^Cl CH1H f%|| HH HI I TfflHfH'as 

$Bt <2fHfH «rtf ms HtHtHI H'r^ftm Hf^5 »PnWW1 

<21C®H CHH 1 atH ; a«ti— 





/ i i 5rt*rftT tMlvi <2ft^ sri j trffl- 

wfiras w*t«f ^ttK «rft c i i 

;® % i *rtsrft 7 ***! reft orforttn 

; f%* ITtsrf^fsf^ *RF[t*t*tt* ^fW'Sfa ’tfolftl 

f^T® ^1 

smt’Wt*! *WM% cr vtf 'Stf^ 

<sm «t^wtsr i 

*tfhrl I fa) ^>1 ^ft5? «rlsrtf 5 nrt ^TC*t « 

«r*ra$t sra*i-;?fa* ( < 4 f^) #®1| 

^ral. ^ fStunt atmt 'sttisrff^ral- I pi lg|| 

cm ?f«n *fc* iL j ^ vL ^ 

cwfare ct, <*w>t *W< ' ^™0^KS 

5 W*^r ^txf i ^ ’tffo JB fejyi 

sf*n 5 f^cw®i ^ni ill | 

1%cwn «rtwtf 3 foi « wi-sfar fat^sv |$J? I 

^f^ N ) *n< ftfeu i '■ Ipj- 1 

>|H*fa) <7ffa1, WFF 'Q 5fM^7 JftCTN 

ffal fevfcjli 4 T 5 RI *TfaW* ”^-7 

t%^ '5R*f *FP*T V5S T&S «lt3 *«Tl *Ifa ; 

f¥S ^tF 5 'BfOt’Tfa 'SWIft ’PC’H’t 

wfr sjwnt m \ 

»\ t M’f) ^®i, 's *Ffa ^ f^fa itfsrftT Tsr^t«t c*fa *tf%- 

^ m sd ; fa<§ § 'sfac* c^fa nf^tr 4 ! firfafa « 

*pfac*r, irfafafsp? *mN *ts fcvts t 
T^ fa) CTte^f'S’t^ «**$ <tt®l ’Tt%t ^SW’f fifaf® ’fftw, 
i^fN «iwni *rf^s ^55%cn fifai« c?^ft?, 

Jr '«f^nr iro iwnf^r^ nww *ri t«Ttc^ c*ft ^ |< «▼ 
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?tc? fafSrs s? ^ ; c^ri, <w§l gs^pt^TW & fstf^r® mm 
tffrS ??%*[, Offers a, CTK^sfn gw ?W 'sttffc 3^1 
$t*fa *ttC3 *TWt I <*f *t?f< '«lfsW ^§3 ^fkl 

?W?fw ^*0#$ T'STOS W&t JJ'S? «tWt«f ?$C? J 

^zm gw <stf?§ <^g48f*r g?iw ^rrcar *rc*ra ^t? ?ri ; 

3fW, ?W?fw ?^5 C^ Wt< '53*1 tW 5rt?*l ?sfw1t5 I 

tof?W?fw ^“sCTtsf ^ti?t 'st’t fevfir <$?t W ?w 'srfcsw f*TCt 
J’lfo'S ^?1 «ttW I ?t*ttf? gC*! ^ Stfw! f?fCT ?M?fW 
5KWM ^stcs <4~$ sH ^vrsr s? c?, w ffe?i ^d 's 
^f®?1 ?t^s «rtc®p i m 'S sfwstw vsi^tsi fstfips ^<pf 

'$t’t ^ir® w i er^w (w^) 'Q'W'im ('stf^'s^nr) 
?ffl?fw 3&c*i $ ^&r *ffit< ^fwl fcd i 
i/4» *t»rfafw mzmzt w wrw *tfw6? i 'ww 
«ftw (c’tfrtfw 'sitl'Gst^s) 'a <tt?m fatf^fw crtsrl* 
^ 5 ) ?< ffa ^t?*i fafsns ^f?cn w&t sit?'®rf®!?< *rwttf ^*ra s? i 
113* f%sf3jtffr n?f<3R:«n ?t*rt?fw ^rqN <awrttto 

mt<?t5(I 3t*it?fW *ffw£t ?d »t1 I & ^t'Q C®te TOJ ?ftt?fw 
5mr*t ^ri ?d 5 fos w* 's c*fcs? tot ?ftt?fw >rctw r 

3f°0#5 3?? | 

uv ?fat?fw ?«?td? w? ^fW^fn fwl w ?n, cwrata vttw 
<2ft^ W I wt Si’ttW «ttf% f ^ m (?R, ^Vt3 'St? '$$- 
*ttrd t»f%? 'st? wfcir wft i ?w c?t^r *PrW w *?, 

'qtwl OTfac® «tt^ c?, ^1 ap^f 3FC? fwl ?tefw 

. f??l IS? 3Tl I ?tf% ®T^Tl ’tfl^l CWf^TC^T 

^1 Js^nm ^c? i • 

*? *r?Ni i ?tf% ^?i ?fK^r ^trs? c?t^- 

.cw mm «rt?*i *re i cff?^s *rttt? ct, ?tfoft spr ape? m^^rs 
^1 nftcjpi t’m i ^ *r*Wl ?f??i c?«t, ?w 



HtfSnr ^»tn? 1% Hi i c?F*tt*f ^ 

&& cs ct CTtern? w r 9tf$ «9tatH «ritaj ^ 

T* h? 9? ’srt’ftcw 3Ts®m n%ft$ i 

^ hwt f%fa«, *lfwf<r «r®r utf*nrt fft*r, 'sifw* 
sntir ct^< i tw ^ ct, ntfe Tft^ir 

^si ^n> tm 'S m? «£pp§r nHfa *iwK’ ^$9tfl*[> 
iSs w^tl 9H 9*ft5 ?«¥tc^ ^jT5 ^Tl W ^Tl 

«tm 9*f3Tfrw ; c^ srtI Htss fo% h=**t 

cr-ri ^t^usr;? i chinch? hwj ct vu 91^9 *t#f tvflr 
9$9tfs®?, estate* *tWfwra 9rM 9E*n uq^ <*t*tf9*ts thI f-m 
*ct 9 jrf^s 9t*rt9fsr* f=nrcsr f^rs 's swft fcvtsr ^sifrs *&$ 

1^9 BfH H7t? C$5 9< 3*91 fotttf I <49H «rft?1 SitRCa ^ttf%- 

eitn c% 9tf® wt3H 9?ttn ^31 3$rs ®?% 9f*f 's «rf?rtf9^m 9M 
fevm ^ittf i c^v* 'wr fvfo f% hi, «tn w- 
fa&$ niw fffl «rf*rf ntfo i 

^ H H H 

% 



*9flsi i 


«9 ftfw I 5 49^ ^fc&9 fFHHt \ ^t9 'SWf’M 1 fip? 


fc’WsffoVI 1 


jk ; ff?1 tflf'fcf ftfe fN^taf fWf 

<srff& 'srtcw i f&f% «r*R 35 flf*r ftfl t>% ^fi^l & ffefk f^s* 
fN \k «rte w ^15 «rt*ra < 4 ^ ^5 fw% fo-s? atftfe m 1 «r !*• 
--It^ ’ttcanr wcsrt f%®? f iff ai ^t? ^p« 
ffal f 3 F f t*t? 'St’HT <£$ f % ftfT erftfe fkfl 

«rts 1 ’t f’tUs fk* ■ p tl% 5 rfc e i jxm «r ftfkl ^ fftf Ufife ffhrf<n 
^Sff ff f^fs ft ffCfa f%$f fffl <2trs f2F 

«q*ft fJtsftqf ^ 35 <Ik f'-k sttf ^ 'Stf kr$ mx <£i| 
mm 35 *sr. 4 n? f ^nk f%®f fa fffft fts 1 f mm 4 W$\ 

C*tf*tN 5 ?t*lf ^tS’tl Sf*T*t«fafira1 «q^ 5 t f^ 5 ftfl «JCffa fjtf f 
•■$% ffk ft's 1 fkntf ftff fefnre 'sitf < 3 fft fk 

ffki 5 ^ft tjp Tfs ftm 35 fk*tt? f%ff etfcl 

^ff <(1 kk ^'•'tf 'SlTf ft%f ftff fl ft'S I < 3 ff f* fskf t£|f^ f s 

f f^lt f % ?kzs fkfl <afra 'ssr «J5<rk 

TMf f&fftf fflfN <rH% «Tffm 1 ft 3 I 5 fffff fff^ < 2 ^ 35 

fffl OTM ffkl Ff%1 ff £*! ’Fff'fl W*t ffks ftfatf ; 

k^tf fft^srf Tjfi fsatrs 'srj ’if fi *ttkl ftfftf 
*tfs5f f^fna fka ffai ^ ^tef ft^'sttffc^ 5 lTfttf 1 f%^<s. ^ca 
efface »rtka cf, f fair's mx «f ^t'lf ^ ^f«s, 

ftc^ 5 C^ t ^ *t?1 ffi {fW ft^ <sm? fft f SftC'S 

^nstef ftf%^ ff fail fttef 1 f? fsf ft mx s f ^ 5 i 
fitf ff ?t<fs swf ^f?r®T, sirffcij ’trfacf cf, i { 

cw %ftcf? iif% 1 ffta *i r^, vm CTfi ftt- 

•C^ 5 Cf I 

fkfta f%Ti fkl ffTf isrff l #ftf fff ^ft|^tt- 

mm ftf^f ^’tfftf 'strft « ^tOT ftftfff 1 * f'tfM' fsilr® . 
«?%t 'q «rwfwfa fH 1 ^<xm Tht 

ftfl f ^fl *'5f?f7 ffTffttf fft^S s fV*1 • 



§ata acate afa^ abates ^taTfarti aH a ffar ftaa acaa 
fa'Sa'Stfal ^tai alatafaa? a«ata afal Etafa ^.a* ^farfC?; 

afwra s>m aa ^ajaarra ctfsa'f ^teattf i a « a ^atc® 
ca sra 's stafa &*.*ra abates, v®taTa afas atfaa ^arala aara s 
^aaa at®fa 'sira <£&§ *m< casaa) fata® *rn:s afaal 

*t#:*rai 'tata 'sta afau atarc? i <a aafata «*te fan atea 
a, WR atfaa faf^ fate aa *ri ; caaa aratsa aa afar i 
afafaf «WT5 Cafa *TCK<a W*\ al 3^5JT ^ afc'St? al ; 
aaa ;atajaf aaat c i far ata awrta afarttf i aaatuWffaitft 
aat< i 

<5t^ | gf <*te aaa affal atal ataat sftfars atfaata ca, 
atatafaa atatei atai aaatl aaa aa’aa atal a^ai fafaa - 
aa i atatafaa straff afcafa *2ra aaat*i, aaa aar^s faalaaft 
?raal ataara i far^r naftsfa acate nt^tarfa^ a«ata awfrs aa 
ataafaa atcata atal %<5,aa a$ art* wfsa atal aca i atal- ' 
afaa jurats atca nattf 'sfa fcf^l afarM fa fas $a* 'bh 
' e aaa aaa «rfcata *fa$’3 afa® a^al «ftca i ca aaa *tat~ 
ctfa acai atatafaa atcata atfr 'sfawa cata faal aa al ; 

a^a asta ^atataaafaa 'straa afas ffa aata atca ; 
aaitf 'sfa aafsa «rtd aa alar i atatafaa attain ’tattf aacaa 
a:<a« afaa^a aa i g 

P* aataa atar affal atcasp i aw alfal al afaa^at* cata^ 
'aaa® ?sal ata al i affal afai a^attf ca, fa afar, fa 
«ttfar> fa ^faw, aaa aat<^ aaa^fa ^a aatc<a a^faca ^aa i • 
i a*pa swaat^ar at ar? aat< ara i X 
)V^ ca ^fafsf'fafste a^faai al TOstfaa* faaat^a aat«f eff^ a«al 
ata at 'state al ar? aattf ; caaa-cata, wn, aaraf, ^sitfa i* 
> ta' , =rfa ca aa^a aatW fafa^ ^faca st at <$ratfira, faa atfra 



*wf< nft,o& nw* oftffrp gi jWfe <Wf n ot ; oran— 
*t*f, *rci, 5 t«tf®, \% fnoprn, Isjtf? 1 * 

sintiRtnstai nftoi m fipr ^fwfr^ or, snoss emr nfafN* 
nwttf $1 ^1 *norttft ^«.*r?r 1 toI fwtn 

'$nf% , '®^ ^ ^ 1 <*w:«i 

«fmi ’rt^tfw’fc^ ^nfi< nfan wa fw tNsfot *w- 

or* oftfl* nrtofa ^4$ ^loi ; 1st spoil sspren 

cnts ^ 5Ti 1 <3^ *tcn ’Fts (*fcm) « ortet w*r?t*f toj flfirtfltSF, 

% 'IKUM*"** •** *■“**•”*“** <i..* ■»*■■***■ ■ ' l ” -K, '- t ' 

fin ; fas iv»b- ^to? ns snft csft nttss ^tfa® «rsts stsl fafsf* 
■^ral^n^n a oftfan nwH ^ •sfnM ^far ftg n 1 ^wi** 

.•1 „••'">• ' * ' 1 '"■ - “W flMMriKW rtfcrtW'tt.t**!.! •*"«' ' “ - ' 

«tThr sf?Wf 1 

nan optnft m csrftj>l dtfap, ®tsi «rtf»rat* srt 
stntsfnresl ^watn ^tts ’srsnnn safari «ttoR ; s«N— 

5 1 'sw }— 1 st stsi to* oitfap *nrtf fasti s? 1 stsl 
sfas w *fan sM ?s|in cs^n nNtf* pi *rc- 

f*tl nrc* » 

* j ^tfa® ;—®h stst m ftfstl w$\ nttfm, ^ki ®tfa® 
wtsl fasti ^Isi site* 1 «tn &§sr *fan fasti m slsl sH s^sl 
sts ; fas s? wn ®tfas <sfas <2tfsl sfacn W'fafstl ^|sl 'nirsfn 
« fcro ^ s? 1 

« 1 'ntorfa j— ssn'tstfw s®?® (fan®s srfa$l N ) gtsi ^frl- 
cntc^ flfll ^l ntmn c^nj ^«,nir 1 

8 1 *3r#B» farfar Tt?t'« cn n^n *rwt«fflfsrl ^r nt, 
2 f n^cn^ nf^s ^nirtnir ntn^r flfap® ^flcn nf^ Tt?l 

cnl n*ra «t?r< nti } «pi*i Ff^ral 

%n 'srtntfwm nH M« ^it >r^fWl*r pfetora (^rtnjjpf 
cjpf^tlra?) ®tn e i ntre 1 

Thri n^rt?r n?r< 



IRttfST 1 


ffatre i > *fn**rt vcetwr af«rc®i 

q r v l fa crff^ *nrf< arcrs ^itn i cwi ct ^t*rto 

■*Tfft< <*& W’tTf^fSra *nr*m ’Rnft’f ^utrs 5 toe ; 

^i ^ «n»^ ^r<3wa <£& w’tfrfafo fatrefa «rtcf w 

suites, ct ^rnt^ *mtf *pr <$* 

^ifejR w "fatsf ^r sn i oti^j* ^s?- 

*t*Ftr ( fa & ««?tof csWst? ^1 *fcRt*t? 'st? toi \ ’ 

w» *w< *wc*m too TOF*ft 'spmrfJi *t«t « Wffi ; 
'ror*Ptw art’ll 's «j<^n5 \ frot jttotc 

^c?^t, Tfspt^rl 'a »ittwf^ srfa <w CTWet? *d ^lu f^rfSrs 
^ i ^f«rs wNt iift^ sift wiwtf» ft* to*' 

^ ^ TOO i8?|,'5t«(h|*'S 8S&[ «ft^ i 

®wt* i 



^t^t®Tl 5ffa 
• 


( (Tlt^t^Tl 

Hydrogen 


H 

> 

Chlorine 


Cl 

VtA 

Bromine 

.*it^ 

Br 

V® 

Iodfhe 

t *nw 

I 

W 

Fluorine 

.TtStS^F 

F 


Oxygen 

.. .wra 

0 

Mi 1 

Sulphur 

JBB* 

S 

** 

Selenium 


Se 

ISA 

Telluriuur 

<»rsE*f*r** 

•*f , 

>** * 

Nitrogen 


■ ]f« 








V_- ji 

*tpi 

TWFT1 


f CTt«t«hr *1 
linttffft 

Phosphorus 


P 

>3> 

> 

Carbon 


c 


/Silicon 

Pi 

si 

b 

Boron 


B 

>v 


tt'SE l 

4jf * • 

' *0 

Aluminum 


A1 

m 

0 

Antimony 


Sb 


Arsenic 

Tt As 

18 

Barinm 

C^f^l 

Ba 

*$1 

. Beiyllium 


Be 


♦Bismuth 


Bi 

*>• 

Cadmium 

^rfePt^r 

Cd 


Caesium 

Ptfhrc 

Cs 

sw 

« Calcium 


c# 

8* 

Cerium 

PjfpR 

Co 

S* 

Chromium 

ffifery 

Cr * 

m 


Cobalt 


Co 

8b\1 

Copper 

'St'S 

i Cu 


Didymium 


D 


Erbrium 


E 


, Gold 


Au 

>*1 

Indium 


In 

>V3 

Iridium 

^retire 

Ir 

w 

.Iron 


Fe 

8b 



La 

b* 







; Lead 


Pb 


lithium 


Li 


| Magnesium 


Mg 

*8 

Manganese 


Mu 

tt 

Mercury 

. 

^OO 

Molybdenum 

\ 

Mo 


Nickel 


Ni 

* etr.<i 

Niobum 


Nb 

as 

Osmium 


Os 

*aa.* 

Palladium 


Pd 


Platinum 

Tf 

Pt 


Potassium 


K 

* * 

Bhodium 

otfwi 

Eh 

8.8 

Bubidium 


Bb 

lrC.8 

Buthenium 


Bu 

io8,8' 

Silver , 

< mSf 

Ag 


5 Sodium 

%$* 

-•Me* 


Strontium 

Sfim, 

Sr 


Tantalum 


Ta 

tt* 

Thallium 


T1 

*08 

Thorium 


Th 

W.t 

Tin 


. Sn 

*tt 

Titanium 


Ti 

*« ' 

#■ 

Tungsten 

feffct 

W. 

ttS 

Uranium 


XT 

**• . 

Vauadium 

<srfR#iR 

T 

. *>*# 



fc*raRffo1 1 


.S'* 


TO TON to 

Yttrium IIStr 

Zinc H$!l 

Zirconium c*C#tf*TO 

<& TOT WPtTOfr *TO«Pr *PlH iSWft 33*1 « 

■TOf ^Hhr toTO ertet ?s3i TO i 

TO*3, tirwH, 33 TOSR, c5FtfY=r (TOfR) ^sft* (TON*) 
*Mt* toTO to i csrtWr (<jfTO0 « tow 33TOTO 
«nw ; <*#& ^fTO w#w *wtI?cw?TO> totI TO * 

wTOtoTOI ^w^f*t wtwfTO? fe^ TO1 toTO wTOftTO 
TO 's TOTO f5TO*r TOwi ; to— 1 toito TO*f%^ to o ; 

TOt >«» TOf 'Qwwa «rasR ^ft?r i H toi %wro <w 3<5.- 
TO %TO «to to TO ^t^rl Top » ^sjtfw i 

^ TO*fro TOww %f wreTOtcsfw cTOTO ?1 TOTOft TO 
faWs <TOf sit TO ; ft* %wl TOc* *ra i to cTO w 
TON wl 3C3tfap TO «fflTO^T,TO TO TO ^rftn?, 
TOt $ W ’WTO TOwfro TO’ra wTOwfo*i fwro^wY 1 * toNto 

fafTO tffocw I CTO TOTOR WtW^ TOO « %* ; $^TO 'TO* 
O t * S* X*-'®* J f%*TOTOTOO» = t'i9X'9-8b'; |TO* I 
TOTO TOTO e s$TO fewroro TOhrfro aiwflit TO1 to 
&TO* I ff ; 1 ?3TO ^TO WtN%r TO H*0 ; f^HHO to*T to l 
cTO CTtfTO TOtc<* wtrcfTO? TO f®rf5rt3 w$cn> cw ct wf 
*TOtN? toNN %TO, CTHfSra wfcffe? TO TOWN TOsfl 
fafaTOTOi TO dtfa* TON&I * TOtp ’TOtt’T &TOw w&d 
TO?, to 3tTO TOTO* TO fTOTO TO to* «rf^r TOTO* TO 
fTO«1 TO '**'$$* TOTO* TO WTO t TOI— FfTOr® <***W | 
llm frltypm) **TO TOfft « fiRTOf TOR TO*i TO|f*RTO * 


’' wf%T =' t ’' {S3$w 

Y ■&*.«» 

Zn 

Zr 



V. 

attwfa* *Tt 9 Ca, 4 *tt 99 JTfwf^ JTfa C 49 * fiR < 5 t 9 f qggf' CT * 
*ltl*Fs 9 » 5 Jt»t 0 „ J 4 ^ *W 5 Nff» 9 t 9 Ca C 0 » » <ira?| 

9 FJH.f 999 *rt^ 9 f®rei »rte*fo* *rt 9 «jmi ftPr® 9 ft*tc** f¥* 

C Ca 0 o 4*9 CPW 1 ^fF 5 99 I 

5 t<ff *9 9 tC*f%* 9 f 9 4 t 9 4 * < 2 f*t? W 5 9 t 9 l 

•rtcw 1 «fffl ^ c*t^ cvl^ ntosfa tom frvm ^rtrf, 

BFfai 9*9 J 9 «fl~Ca 0 CO, } Mfc ^ ( Ca 0 ) 49 *s *tl 9 tf 99 tS 

(CO,) f^ps *^ 9 * Ft«lf$ ^«99 » 

9 fw C 9 t 9 «wI«m c*t 9 TO* «Wt 9 

TO,J®t 9 t 9 &®i TOJ* TOfs* TO* fort 9 t*l 'sft* 9 * 1 - 

|t 9 ; 99 *— * On N, 0 4 J ffal O ^ 5 t 5 f <$**, ' 9 X^ = 4 99 “ 

■JptWT 499 « x vt, = >V 'SN «T 3*9 9 * 1^39 J 

TOfs* 9 t 9 9 t 9 t 9 ft¥ 99 to 5 t‘l 9 JW® 99 9 l * 

* (H Oj) 4 **t stf f«lf^nrt H, 0 f*lf«tT 5 9 ^E 9 1 , +() «flft fw* 
* 

sfatlftf W® 99 <t^ 9 t 9 999 919^5 99 I = 4 ? fs^ 9 * 9 * Hftw 

3 prsi ^jrfaiTO ; f*m 9 TO TOfct m\ 9 f*TO \ 9 tt 9 } 991 — 

H,+ 0 =H, 0 *t<t 9 5 ^ 95*9 tpR'®^ 'oN'SRf^ ^ 99 ^ 
9&H **9^*11 

fitn TO 3 fC 9 T 9 br^, TOfsfrs ftro’?!* 

TO* TOtt ‘St'tt^t ^r^TO mtesfeii TO i 

f999 TO* C9*9 ^91 «F?fTO 4** TO 9fN 9t9^*9 
arc 9 i 9 99 , cTOn 'ss.^ois tf 9 » frrTO f 9$9 TOf 

•V%f9sTOl TOlHTO TO ®C9I9 WTO TO*lf999drt 

9*9 » 

*. fSfct* 5 f®*tf 9 fa 

*.. fifcf *C?*pfcTOl‘ 







^OOO 


>«®o« 

> 1%f?T'Sfjn>* 

fifcm fptfspF 'st’te *rtt* ; wi— 

>• csfifak* 

5 fak» 

*•• wffcftk* 

i f5n?w 

io«o firfiifii^ 

i fator 

f^fera 'StPfa « *TC *tf?RM ^ ; 

io. 5j?f C®f5rf5ikw 

1 ^ 

>« o ° (Tff^knt 


i>«««o« fiifafiika 


>o.„ ^ 

' ^ f5rkr 

io O 0 O 0 o '^•f 

> *R fafo 

^ firfirfsffenf • 

s ^r ftkr 


^ *t?tt«6r «rtw^ 

ewfn^ ^r i t , , 

*>K ' » ^ 

>«.8M*v!>8a C£fa 'SW^ SfTfa I 5TTt^ <$^f*3t*r qfwl 
*rfa£hr *nrtr*fk 'e** fMW *$ i i°° <stc*r fa®^ 'sw^rfr <rc?? « 
s *tf<rfw ^ * **r CTff^fsi^r fas^i «nw ct «^r, 

fifJtOT *tfirct«l i ’ 

ftfeanrart? ftfefl <w fitrt^e f®*i, foc*ri <2rff% 

''SRff ««t tfSfr, <7rf%, fofo <2Ff1% tp|ft^ 'Sft5f faw i 

* ^*f *hsnf 1 r^ <st Wr ’jsct OTftotfs 5jc®i >sm ’rtrsfa ftwtfH* 

an* w ?* i ’it^’F sttsr c i 




iprft* i 



cat % 

&TO (^C®tPR) I 

r , 

»FtC*f%R Rt* H ; «ftRtaj i I 

f r»rh? Rpt?te«fcr f^nr ^ra*r ^rpr fipfc prt 

ST&P5C5 5 CRPtl, ^WPT? 'GWW <WT Wt RRjRj W 
♦TWtWt WSf t *•■> Rtt WR* RtR » 

'et?t «rr %?br <sft^ ^®?1 *rtir ; rrotc atjnt *if|srtt«i 

fepR f?RT^T RtX? I «ttfk PrtPTCTSfttl PH ^fpsH a, &&R 
RPf3* m^ts *tt«Tl HtS Hi } fa* im 6 ] ^?tci CT, ^1 

Rtm'ftli hW <mK ^i « W5 wh tsi rh- 
rt?i ijWhh rptshh HWirfHR wr ftfers h^pt m~ 

v* : 

m \ (Paracelsus) HtCSH % Rfpt%HH pr‘ 

h«r hir artPR aw ^r 3 w rr&I hHIh *wt«f Wm ^rl 
«rtr* p «i* ^twj^fRH v HtPR *fffa1 "ftrl <£Wi wt«, 
^$1 <a^ wtsi hM ;(,rp H§tcR fofn fipi rpih a, wt?j 
Ht^HRHH^nn %^3tRt?n hsh hhpi m % vft rpi nf»raf 
tRWtfiHTI (Lavosier) HtC^H $Hfa &TRH ftt^jttHH) HRfpitCfH ) < 

^faf^s ^trw cs, 'stf^s fftri hh ftfste Rto $pr 

*8 RPR HtWi^ Htnfa Wf^,*t5 'tftt HtCR I HPI HRR ' 
arfaRstf&nrt RtfRR «Rft? ftfsil pn 

, *H.?lf>Rl t: RR&t Rto? Htfo <SHRtPt $$ ffff Rfitfl 
,.£Pff Stt&HH TOT <*lRfe RH I Hlfcfa RfaRtVf 

RITOPH $$ *m$ ^SlRtPf£ ?tliNf ^ltW %*tf 



&W3RI 


V* 


(Bunsen) <®tf^8 sras 5 >rf^B 



♦ifwi I 


?itffa\ «ftan fart ^ fclhl *tfW to <stm ^irtrs 
^tw *t*ofr® «?*i ^rsts I *mt*r «re*w c?<rt 
*fa* ct, sjjyr *ww fNl *rfhFt=r*T *rfaj< 

<« 'smsfct i uq^l ^*rs *tf% fsrefan ^rtfac 5 ® 

«rtf*c3 «& -sr^f ?t*i&i &vs s^nrl T?rf? toj 
’I? 0 " «Wf*R5 I 

<$$ *tin m\*\ a, 5^ w far i *im 
* tfa*t< ^ <apfa sut? ’fts ^tti fart <iw?t m* 

^tf%«ftirn wfa® Thf&f Wr , *iftft<mr 

jrf^s «#ire *tfan t h$ Tffl t&zh a, £ Wj? i 
« ww 'srfsral nftw *ttfarr* c*r, sstfas <ant*: iffl «f»j f^fsrt 
•*fw* fcw * v^br s m* iffii fHhr;.«W<f «*t# Ten *rt* i 
^n*i %^tsnr ^tir^sT ^rswcsni f%^-i * .’;•. 


wt?R i 



i *»i ym *row %*mr 

wtar, «ra (c’ttotf*nR) wt 

®f%cn >rf*%w firfjfc 

ny 1 fttirl *ra?rt* m*r* « 

*rcfa ^?sr c*tfltf 5 nrwi >ifr 5 *1- 
ftaW ^5l Vf* (^fNr 

Wm <*Vs wm 
%fs>* ^5 ; <4$ 

®rrt*rTO ^ fcvfef** a, stiffs I 

£*’%lfSR ®f*re1 I 

’FtUFPK (C*1t»tfHst*R) *1^ (CTtfMSl) ^tm»I 

fe*t« *rffrf^5 *t*IZ* C 1 ^ W? fil*Hr) *3 

yy =rt c*u ^wbr ®f*nrl ^fk® *ttt* i *iwi fc*nw w *rj 

«R«|^ *tt*i *tt* I 

** *lfhFl I Ft^Ft* «9* ^ (CTtfoR) ?tf^rt 

C«Tr?? St®l*tHt FP{Ft3 m 1 $ BttFt 

*tteara ^<0 «i*5t 

«t»r® 35 wi 4 c*rt3®r srWwtwn 

c>itf%^CTf «ni t m® 

CTtf^R «f«T faffcS * QStFF Jp>* 

*hft « «rcfo Wni 

*!f*® <?ftfw«cna ’rctsff ^K9SBpj& 

*^rl c*rtu Wts wet «rhf 

tJf ^ t . 

C^ttCT? SR WJ jtf*® ** 1 5# <4®$ 

.^Wf 1%*^ ajfsrt vm, 5tf*nd c*re*i ^r®i %$? ®wr< 

i#i-#«qtfi ¥**i ^if.cntit* fcvtf® <smtn ®fWi c*itf^Pi 


<R fF® 1 


atca fafa$ alw ca afaaSa at®, atai faafafaa atatafaa aataan 
cafacn "tlaca ama i 

HiO+N*-NaHO + H 
aa « catfoia-afea c»rh5l a fcaaa i 

% + ^<» + ^'9 a =*'5+ * + >«» + > 

>V- + ?.® = 8» +i 

«ift Ttat atai atlrscsca, <na ata w feaaa a«w 
afaca alta v» ata aaca ww <2fcataa aa i 

ca\a afaal ata atfaca atfaca aaaa afaca %al aTal 
®ra fafsfl asatca ^ffsfH fatfs aa i ^afta 5 aataaa atal atal 
faatca ca, catfwr atal aa fafatl alca ^aataa at®H atat fa*f® aa, 
f%^5 cata atat aa fafsfl al?a ^®ata aaata aa faaaj 
a^at ata i lata ata 4 ! <$l ca, ^raa caVaa afa® fafaa> aa al *, 
a?^au caaaata , aiaa ®N cafcaa ata 1 ® atatafa^ aac^jWi* 
a^ai cataafaei ai ataaa cafa fcvi* a»ca i aaalt*wl aaa ^atca 
fofaa a$a afaata $»*fta aca caat at^raci i 

cata, m, fta «r? f% acaarufa at^ aaaataa {at^retc^tfaf 
<afas ) at aara^taa fafar® aca farea afaca §aaa fttf® aa i . 
«&are*t fcpra a$a afaata war aaatsa wtt am* alal atca » 
>w etf atW t <*a&t atrea f®®a a^a a'© aai atfaai ^atrs 

<4 afaatca aa Fffaai ata. caa aai a^fa aaaa alsi atca t 
fa® fatal a^ atat ^ata aa ^ataaca a^ ®faai fs&aa faaa 
faal <aalf ataa aa ^®fta fstta ®a®ta airs <aa* aaa§t fast 
* maSt aa atsacaa ^a «rra ^a acar «tHl aa t aa ataa 
af|* erf® <aalt aa*^ atcarsi faaa etfal afaca slta i awa 
sjewtal ®^ ir,rt ^ rc^, ’ avaate an 

^ps ^aaa faf® t^fl aa acaa faaa frat . aa*j< itw,; 1 ^ 
Ug «ttafra aft’fa affaca t ^ ^ 



Brie 1 ats ftft* i <wr*& a-tf ic*t at* fMaaW 
f%^ ^ «j ^tbr am 
"fro® atai ^ffe® i 
m«. fas® 
aflat# at* fafar® 
foraa afa»® a^ta i 
to a^c® aajrta at* 
fSr#® a ^ aka faai, 

®tfaat K «RJ qafcl 
sfa^ *tfhn aa aa 
*fk® faatf asF ataa 

^aa&ta ataa ®faai fpm i 

ft#® ^toft a*?a t?j i v&igj 4asft 5 ^ atf® &r®a *< afw 
ataa *ta *rr?«l ®flta, ?tfw spiffs fgirsrc fa;»ka ^fac® ak^, ®ta1 



a^ta atfata ca, ^aataa afa® at* fafet® at^ i ^aataa ’iff® 
at*faflt® at%a, ■sift a^atet ^ai a^t® *ta fevt* #:a r 
^arttf ata ata aftai ®faal fl®® &ptQ fir#® a^t®tf , atfac® 
♦ttfaca « 1 8§t aa*# cat®a batata a~? ataa eitratafl ataa 
®fla1 a$a ®a i »|v 

<*r®ta a®t*tat a$® sta® fafsfe a «att® fa®® &raa fir#® fa 
<aa? *t®atfa® wfa (fa* aspro&a) ®tai *% f®®a 
aftffo ®fata ^ata ®«fhr «roi afttaka ^f®i^t' '^* 
TOwtfl® a®i (fa® aaptfr) ®ata®ta af®® «tk*i <$’$ afaa#a 
fro M«r® ataiafa* aftaaq atal "afcarca wit afca i 
Zn+H*S 0 s=»H»+Zn S 0, 
t®t ® aaa? 5fa®-^?aa « fa® aajafc 


«e + (5 +'»?. +’5>8}= * +{’i»4 + V9^+4»S) 

aaat**+»fr =*+>*> 



«>« <st«f Nsarcsr art Wv '®arcn aar* 3tte folate afocn 
^ 'Sf^t ^?Bfa 'S >«» ®N *teatfo® 4®1 «tt$ a®?! Tfo I 

&r*rc a<ffo «ffti aWta aattf t ta! afy *rc*M is.si art* 
®r^, <nw^j ircna fo®a foal &rifn na»a sn ®foa1 «tta ««▼ etetta' 
na*a ®a1 afoc® atca 1 ^te 5 ffcst asp ncna <44 ett® wna* ai 
a^foat <aa£t «rcafon aatsa catecna arar etfofe afocn catenft ata; 
IfT * forsra atal afo«ja a&a 1 few«R ati. ®if afaal 
«rcafoa eaten a^e® fo<® ai atai §ata acafo atfoai ata <aa* 
^atca 'srartai n«rft<a aita fcnfo a&® foci Ft foe® ntai ata ai 1 
^tfaaa< catenta fetscaatfaal ®tara ^caa ^aa *rra «aa§t eaten 
'ncafoca afocn >a eaten a^c® $w»r foa® at*i fo®ta eat®en 
®fo»® aa 1 

«a nftel 1 «sa&t aacaa ttat forwar afai afo^ « fcata a,a 
fevraw a® aa® atfoal focn ttat&f spta apea fcnra fcllr® altera 1 
^ fofos^ *$u6 caitaata ^®fo- 
-ata «rt ^a«R aiaa® a^®i 
^?br ate® ®ai ataatajafoai 
<wi %ata nfaat^ atafaal anr- 
, n<H catnnrfn aiaata 
nfoai atrn 1 &pjr <£5 eaten 
’nrafora afaal ^ata fo®a <aa£r 
«m atf® «tfol afocn cater® 

* afoca ca, fcann ^a«, atea< *?.- 
«sn foal fop*® afaal catecna 
acaa foan> <*tefo® a^c®ra j te® 

.catecna a'sjaa? fcrsm ®foc®ca 
41 4ta catena te®a atfoi atte* ' aa foa? \ i 




TPItWI 


(** flat c*«) i 4* ■srrm&t sir® stfs* 
mfofa *m fest mm 

. f*«t* sfti *t?nrtf «f*tf*r® sits |p _._Ml 
(v?r ffc* c*f«r) ♦ sw I 

at* «arRi% ^t« *itcir *n, sr®?rf? |l nT^mfe 

^sfa swifr® stt? *rf?« m jl sl|B 

ftfar® *it sa sn ? . \ jM/// 

ct ^fPlpp^ 

«ttc*, <®tsi m&fe sti? *Tfe® ' l s 
ftfa^s s? sf*rat «tf»m i «q| /-^4 

*Hfat sfal c’f't cs, ^?«r 
* rf^7 f¥f sRjtar *rwtrft wfcsni HF I 

^ 1 VM f®*r \ 

wr w* $ssr srasfwn jrfl® irtntufsRF fafap® 
slsi *m tot i Wtnr^nt ^«o «tf%% ss* 
tok <sfte wn sirs fcfa® stflsi ^sts Tjr«t CS Mft 
«trrt*t ’SfSOT, fsT-jf^? ^ffSR srtqir %* |ft S|f|^ 

«far® «tfes I <ire&t *tf*9* nt^ 5ptC5? 

csp®*! & mm %t«r fH^rhr sfat*t BwB ^Pi 
fcsfs *rtr? «pw«ii mm csflr® *ttlEs i j|y 
&tm ssa: *tsfcir ^nwtanr ’rfs 5 ® J 
filers slst ct m*tn s H ^fimtfln, 1 
«tsi cilwi ’tM Ts’i^ <*s* slsl . JjjL 
apppiti sts«i mfm Wt i <gl ®ro | F ]| 

Jf 4 ^ f^I i «WF fafo &WJ?* *SR ..*»** JK|jl jg^ 

, ',>, 8 : * , ‘' »sf&an 

“ * jpatfe sH* frtw **sntc*t $«r«R srffo *WTt* , tfm slsftfl 



cs#* ti i 

'st? «c.« j stfwfe?? Ht*r Cl 
^ 1 

VHS <[ktW (Scheele) JtfC?? ^feffa '■rtfwNf j fa* 

«rw* fife CTtft* *tat< afaal »ww* srfe fern 
$1W 7\\ V&\ csfr (Sir Humphry Davy) iftofe gfeffe (catsfe) 
ok w wtf, 'st?t '2tsrt«i i aHfa <w«$t a< afert 
fetfa srfe OFtffe* al sfaSfe *Nftf i 'wa^'tvife 

tfasfe <2ff% ?'S?1 at? =i1 1 wwa (CatfeaW?)afe3 afetofea? 
faraca fafos a^rl atatar «w fcvt* ^C?l VW* < 2 fatta 
Tft=& mw «R^tl <2f|? *ffaatCT ^feik feaRfe «rfcw I % atfe* 
araar<Y(ftef(aitTfefe 'sftawat^s) 'Q *ia*i ;ffhwa*np*ra awnur 

*»'»♦*> V ,, (N . MMwiW .' v -i.i n«VM» ■* , •» '<<*,-* v** 

CSFtlfe <2f^® atflatfewa} 'Spfjtfe GFtffe *RJ ^3t5? 

<5^ 'SOTfT® ?? I 

*a *rfw i fefe*. ajsfejlatwk (aTfetafa <aasi?r 

apfts? atfaat &sta awr 
*tfprh ®l?*t Wft* T5tf=T?n at 8 } 

ca artatafa |< *ta«i 

tataw at few, ^s^"i ^^t- 

6lw atfera <tfe i 

fear* 'ertS'S atfe? ®T?1 

Stfen fe?1 &*ta <Sftafe 

jsfsw *ffei cafers fe^ca ca, 

aa^a'fafesfa atfe fa<s i >n fear i 

«n^l ’rp smfefefc fefaar*i m « k*f* afe* «at« 

$*tfr fafas few* arfa^feft cafewa fe'®* <stfifc *fe*t afHto 

aM>rtnrfei'i . ^ 

aZ U...A, ZZZ ZZTZrZZZZ T rr — ' 

* jffrswti estate »tw ws i|it* i 




gm* i 


8>8 

m gr*w atti gi gfcggi fciti mittf ci t«- 

cm 15 li'f«f mi fmtci i citgg&t mfta mi «J< i^ifci 

Vg =rt, gtn i< cifmft mi ifoi i imrlgtfgg « mi _ 
mm itgtfmg gftg a nflgig gf?l <*& j— 

MnO,+8 HCl = MnCU-MH*0+Cl* 
u?wr*ti?te 's gnartig = mfagfa gitgfg'Ig m* gg « ifi®to i 

mmtgkgi & m mgg (OO gn mm 8 mr ^*f- 
gcm ifm fgfstg g^il ^ grg gg (ih*0) <st, grtg^g m> 
ggrartim % gtg gfgftm gfgg fifgg itm gifgsfa utgtftg 
(utmi aptif^®) (Mn cio ^c.’ra gra, gti * m iftgfa (Cio 

ft#® gi i 

ggi 5^c»« gfgl'lg isfw gin m i inirtgtfltgi gfg® nil 
f^fsrs gfinrt gtgftg gg fifar® mimg stfgil fog 
«fgmr cs!^ W 5 gi i gfgfto iffar *m«f ; Igi bi^r itg 
giig gg m g& * fg$ gi?fo gffttg mi it? i 

gfirSlwt gf% gtar i fomr mi #sk «rg°i gfocg grgt 
%*rfog m < 4 i? gftg gfontci ^H 5 ® g^t®r ggl ffrnl i^i mg 
ifec® mu i wsgi gfs^rg ^ cmtgn fofa tfonrl itfam fggfe 
*&g g«g &fog gcg i ci ^ci ’Plfafc mtci m. mtfw gi» 
ggr«o^ mito gtgtg gftgi gg g^g i gfitw ci m 
^tfgg m, mi ^ girt mi gmm fagrfir® g&n «tttg 1 
gfoSfaifs.’gm'l gtfft gf®TKl wm mu ^g mr gfatgci 
uffeg *ttii mi gig m 11 ?fag gem fom fog gfgSfa 
mi gg m gi 1 *ttwr? ifg® tm mtifog gurnt 51 ifonrt 
mtm gg folt« ggi gg ggfor 1 irgito gig m i&g ^ wm 
gfHtenrggmri gg gfHkm mjrfir m «tt« m* g 5 K 
j^WHlfl* m «rt?fs gprht^ gfa^lc g g mi 1^ 5 trg t gfiplieni 
gg ^jtiglcg tifw% i«m® gi 5 «tig (^cgtrgtfig 





H 

«f*re ) '3 *i i i twiflr* 

*tfhR*i ctUct *n nit* • 

H* 0 +CU = *HCl +0 

m ffoffa « *| *t*r *1 vt*t 

(* h oi) <«*? dw m «ras?sr fcvra ^si i ffij^lksni «fv vnfam 
nn fififc n iflrai fcncv wm «wn vmw«r nn vtfv 
cnv*r, flrfa «<?fvi iw itflrc® f? i 

ffHPN *tfi sror ; flu **wi »nt* i divfci ®m itf% *ft < N 

*J< CltVCT* fv«I tfjffl vfirt*! flffi&l »lt*I<< C?*ttl } d|*t 

frfl ffcw ** Mv *|cv «ltCV I I*!t ftltt* Cl, Itf V* 

enw '-a vvra vrts i frrmi arf** ffflk^nr nitift* 

JITS CRi*f «m, Wftl* *fir» CTOffTOPj d)| frfrv ifMlm 

flm *tf% wt**f vfatv nfo* fef«R Hti 5 rf? » flfli* fin *ph- 
aftn fitn ^*ftt vc* « nwti vflf *n*tra *|n m i 
ffrftciR Jjfip® fcfBKsra ct < 2 ft*i ifrtfflrv nv vft*, vtft 
flrafaflr® *tihn *tn *n%wc*t m nlc* t 
%i *itN i cnvtsnfetcn n ^ vtr&* citv*r amtn 

•rfii*t5 v* i «ms a *rf iv envn* 
fas art*t* vtrt*r fNv n nr, w- 
*p*i *t<far fcn* fsv* nn 
«rf%% vi i *rrc viflflrtn ^r«R 
itn *tfi*t<vf*n flflitin fc*t* 

*5 ^OTit't IV V* » if? citv*!&tcv 
Jr vivtv wvt* *c* nn in, 
vtn flcn evtv *rftn& f|ci n -, 
fav v<rrt*rrtv vttflrrN ta iiW i ft'V 
*rjwt*t fvitcv <**&) «fnr ilcii ^<rrt* itcv 
n vtftm «vSi am fteintvt envm f^%or»' 



>yf flan 



*(9f t$9t9 9Hinr? grt m s rc 

^’tB «tftwi *ttti nSte? ntm, m*n *rihrhr 

^ estate*! ^tfi c^itiw ^59?*t9 wvtln ffti ^t (>v? ■ 
fN m) i 

*? ’TfW i «*?« ttflrtt?* (?i5?) ??ty* W*i f®wi- 
^?i ^ c^t^5c»T? ^11 fSrrap-n ??f?c»t 

9tf9 ?59*«lK «l*Sf*r5 ^ <w 

fe?l 9^5 95 fsrtf? &us 9tt%9 i 

fctf*Rfr5C*T *> <5t9 *f?t? 'Q Vi> 9W ^TW9 

E «artc?e ; 955*9 9 fc® f?f3r* 

^?i awnrtrott co^egtqrtfip? «?15jv 

sfjt9) §<?99 9HT9 <49? 'SWf? '©t’t wp '99- 

*t? &vs *tmj(*vr fit? c«r<0 

8«r 9ifat i c^r 

9i? *t9tt<3 9t9t9fa? 9?C9N <43 <2t99 C9, «*f fit? I 

<Sr 'Sfa *t*"*f? f9f»|3 9^9^ 9f*t?1 ^ I sfrito <5ff C9t39 sjtflT 



<49 9^ <2hSF<?9 fac5F*t 9ff99t9tt? <2T?P W^Sl «2}«|f3r5 99 '<49? 

*s 

55 fij#® ?^C5 9tt9 I 99t*9-<2tW9 ^f‘ “ 

C?tWI9 919J fifCV’t 9l%*t $9*8 '' 

*t«ft9F <2T¥?r9? sot? <99? 9?- 

f?€tar?9t«9-2ti?r?; ( «rtf%9l%9t oFtrftre? > 

55 ftfo t&C® «ttC9t (VS* fit? C?9) I f?l- 
*3 *Tft9f99 j?f?^ C9ft®9 9T9J 1%CTFn 
9999PIT? wlW t. t?T5 « 19 *ft? TOR 
9?tittf ^S«5$91 9t®19< 9t?1 ¥C3 } 

9fr! «R7t9J W*Wr^t >«»ff&t?.| 

%*m C9 9?t< ^95? 5?, 3t9t#fc¥9l <?& «ftt¥ 





^ i cm ^ (f f ^» 

g fttjg) fcjjft i ui«!«ry 

m fir* mm cwi ^ i Ht m ^ 4c ¥ ^ t 
^ ft*nw J wf*m j f%* sr jrpw ^ 

^ * ltn f ^ ^ **f?r *r*i Mn y 
w ^ ^ ^ ^ iwfc ** to M «tfc, , ^ 
*rfw *fi*tor* nw^. to 

5 1 ^ ftfa 

ffil wartTOH. (s&rettstft* .aft* *&*) TO ^ v 

^ « W vKro >t% 

^ ^n n^l tfCfr toti *f*n Wff? tfffr ^nt 

^ #W5 ¥fhtv SRI ^ «r(Mn tf*)* W? sfct ^ , 
w ^ ^^srj ^tc« ct #rTO sfgffc tt^r) f^ 
^1 <ft*, i f^*5srro 5<^ ^ 

ntrar *tf*i, ^tftrs rit *ifs¥h w*i ftfaf® ?t^wTO iFtf^m %»r, 
fsrfo ^ i Rif^ ^ TOm #rro ^ 
*%l *mn *ft<$R ftfo to, 

^*fi m fafafa rf%( jti %*t,- ^f^jj 

^c® *ttw 5T1 1 <£*cn frvt* *ft#r wfti- ^ 
w 1 ^ fifl* «rts fc-t* cf^fl «? I 

* &**'* & * *W'W CT SRTfra^ <«*¥ R1 c^r, fc^' 

W.i02SS!a8^t) *W flwarw *%*r <a^ to 
^T*m< «nfK *fi% dfar fero * i ^ *rf*® 

1^t» fifcr* fftw c^st 5ti } ft* 'MNttvfa 

«w*r vfkn N wik ^?t5i ^ ^ toi 

a, dH wtniAitc* m*$ i ^ *tf}^ ^ ^ 



•me* V 

artC*f%?f stf? HC1 ; «Stlwt*9 'St? * **>•« t 
t vf?«titw?H %?sf*r tW iK« *rt ^tft t sft'Sto ^?- 
SfR? nf?5 a t J Tt Sfo ? W?l faRs S$Caj -sRcsttJptf?!? «$fTO N 5tlt? 

at?*W?^?K ^,*t? as, ^al <$c?R ?*rt Rates i jRt*t 
sRtsf ' aitsttw ? .^sra^ afs'ifa faf*re a^sl ar^css etestesTr 
«ft?rew? fs«*t ' wtarfaata'M se? i ^at ym *ltc?r 
(Priestly) site?? St?t Rtlf'S SS I *m? ^*t? ^fSTOStSSF 

wRai f^» stst^tssw fcvw as i 4tc®t c? *tf??^i '?R, 'st st 
^ . 

*Na Cl + H*SO» = Na,SO,+ ?HC1. 

*!?? « ?ff ' WtS* = *ra?Ftfsi5 ai?«ts « st?*W??r l 
<f yy gf?c 9 ? ? 'Bffi ®r?c«t? ^ «W sfs^tws ’rfs's RRs 
a^ri ^ «W »t?*t¥t?s?H fcvts sfaatcs «tt? ’tsstfss at? 4 ® 
(Na* so,) '5f?f s t^ sfastrs i 

ai??¥tw?w ?t^ ?TC*W >.?8 'S? ’Stft ; ^ ftfsre sf?^? 
»rtt?? *nts c?rse®t? ?? stftsl ^al n*s s?t SRC's 

*ttt? » atS'tSfS^H *TCai «T®T5 S? sfaiSl ^Sl Sfeat? Rs? 
ff?1 *«>? TSl 'smtST l <$?£[ SttSS CStsat «lS < |3m*?W St?t 
?sfast tt*l f*!^P(j5fS1 fsfats Sfai^ *ttC3f? ^n? ^ 
*ftst sfscaj csfare *fRcs c?, <sf'5 ^ cstsaifct *»P2< a^*» 
««K estreat? SBT5TS ft®l?< J»R s SCSS «f?l *ft*T afcit c*t*t » «ncai 
?WWt?5RN steal 5? S«StC?R f% Rs? BpT frfrwtn 
«it? am?t??f?te^f? ?ns sfa Rforca* sr«t »itaR< slat 
Rate? i £ ?H wen ar? at? 4 ®!? 5 ? as ? 
fca *r? utcrMt? ata*®tw «rf^ st ?tir*rc st^afs^ 
fj^fg ^facai c? «tatOvtra?> 'states* ssfasR (cftaRg?) scan 

• ', ^.CTtRstl u «fl& tastt SI5JK* ftp® s^c? » V 



wnrrtrw n »mrsR ntfs <taft 

*wr a *tfw^ ytis ^ <4^ ;— 

NaHO + HCl-NaCl + H*0 ; t 

*rfr =n ®&si «f «rf^&r tf* 5 ) *mr, ®tsi «^n & 

$S\ *nrtc<* ^t*irtf«rv »rr?r*r^tr9i ^rw* faffs ; w— 

. Zn+*HCl = ZnCl' + H* 

3lRtF* ^fatCH CT fSftfiltfc* 4fa$ ^1 ^'KfPPF fat#5 
,«tst* >jf^5 cnte ar?% fafas ^1 *fas\ cjf«rfa i 
<5tf^5* fW *R e t3fa* fafafc ^fiCT ®Tfa1 *lfa C% $*TtS *J*lfa 
«Jt^5t!ni ^?«K « sfrefa *!tCf I ^Stf^S fful w®l fafs& 
at«tt%5 ^marra* fafafc *fk?i *prfa «rtm5ra forsR « 
arts ^ssl Tftz i ^ w *f*wi Ji#rt 

^(fBfcsrs *rafa wfaro *tf«?l ?h* sti i 

f/effa Tl ^tFt^F I 
Jitrcfa* *rfa F } is i 

ft«*i aflrt CTfVc’® ♦tt'Sfl m ill ; fa JR^ 

^t5l¥¥j(dW Tt ^'ST’^tfa) 1W «Jt« ?>sm m I 

«r*nrt*ra *rcrc<fa *ifas sfantfa* wr ^fa-nr am ?ffa 

fa* fat vt*i ^*1 «rtfats *tt*l *rt sit* i yaffa faft?nr »rffa 

sfatsfa* mx fafas farl qtfostigafa gf ire srtar * <irafct 
•wttffcvw i tnroftw* *tfa^ jf'ftfs *Jt*rfa ijaaifa 
fafers *Ffa ^fa faftfs *tttat fas fsfa <$ffa atfS 

fafl ft? t sfait Jjfa? 4 ! *t*1 anrFfo *fa — 

CaF* + HiSO, - OaSO e + ^HF 

i/faf t^f®T5 ^ 5^ ’St’f <i)^T5 ^ 

mtnfof^p^ (CaSG,) «r{^ <rfcf i 



iWlW I 




*tfW I &TFt5t$FfS 4%,) Ft® ntC3l 

«ng® f*i m srt j t*w*i Ft® m «rt3 *» ^f»rsi stero t^f*? 

ffi Ffinrtir sRj^fa ’tte fp*^ m t t?£®fi#F «sfF® 

itsi ft®fs aft^ ^ Ffasrt fk®* ^*nr ’W c^tft® Ffat® 

^tfa atcffaR ?pr i Ftc®F5C4JF <3 FtW fff c«*tfa® Ffsr® 
cut Ffaft fcsa Ffart *rctF m*\ ortt tftt Ftf® Ffare i ^®m 

ffal CTt <?fc FFT55 FlFTCS Ft® *tft* ffct | fafa*. Fit*! - 

Iff Fssit® f < fff arhc<M f^f f*rfat® Ffirtt fifas ttfcteF 

FhF ^f ^ Ftcs? fft£i Ftfac® t^4, c*rc 

FFStf*' ® Tftfct tl&Hr fwa %f «ltCF i <$«Ft ^ftttr® Ftt5? -ntaf 

fwt ottJf Ff*nrt fi ft®, Ftra^ $c® «wr*t ■sfK «ra ®h •emu 

Ff?C5 I «& nfafaj FtSt t^tF 

Ft^F5tF«fFF <3%®* FM fsr#5 
*■* 

FFFtFtF Ft® Ftt W! FF FfS?t CFfalF » 
fFF'VF 4 ! (^ 'tn Ftc®? 3f^t ^fsnrt 

fctffafcFF nn\ ^ta cFfa fff *ri%- i8*t f^r 
Ft* Ffal C¥f*TC*T CF«ft FttcF CF, $ Fft®F ?ttC3[ f* jj^jf 

ctrfa® i ■ 



FttFfFF FtF Br } oHf^t^j «RW \ 

F^ftF FtFf cspfa FFftWEFFl FFt® (Balord) Jflttt 
^f FtfFFt*Fr?R t <afcF «tf% Ft? w f< <m *t?t«fi %*t 

i.^0 *ttF*t ^hr*rt i tjtf^rawf ^ ftSt® tN FJtfoftF 

*s&iwk wt w w ffw® wii w «ww « sfffo 


catSfa ^1 i 

wt <2tt$r ssti at* i w ^ *$31^3*1 

▼%®i «m <£iTv c*ttW5ppr « sTitf^fw^ *ra«i>re*i wt*n 

ttfall T53f ^9TtT5 CT *rotv *f»l ’■Rptl «tft 
tSfiTS^I fofa«. T(3*nt*t%f ’Vffrkfifa TTtf^Ort 

^ spflfat 5J*[ fofaf® *R I *fC* «HT 9 tf?Tf e 1 Wfifffa* 
^ *ta *tttara f%^? 5tf*ra1 Tf« i **R ^Ft5 *ftafo ^fa*r *tt*i 
a?fa? *^s *fNk fsi’fe ^ri >5 wt? <rc*i *nftf*i* 
CTf ftftl ^fatl CTtffoCTf «Ttt? fa4® I « 

•Iftfi* ;-MgBr x +CI*-MgCl'+Br* I 

jfarM ortilar ^jtfWrtPnr ’rffi " fafri MgCf* <«isfh 
siTtftfipF cjFmi^ fevm ^ «iti ^ ww carrttn sct* *rf?® ^rmr- 
^tcn fcfarl «tfc¥ i <& c*k ’ffasi vte*ttrar »i»a 

ftfap® ^fwl =rft%c3T cart^k wn <w 

Tt?l m 's ts*K «rpra vtPw ^ i ^«r?r 
catfk ^ ^t5*tti3r utfSral ’ikas *<ire c*Ftft 
ftfiW ^C*T, 'SWt*. «r^<,*rf«'5TN^fwi 
qW i ^tn «K?k ^hr,«R»f ^Htrtra fcfkri 
Of^l ct^< ^ifc* *ttaj toj *tfs* «ftf%c^ i <sfc 

kc* fafa® ^®T ; - 

* Br+*> K H 0 *= 4 KBr + KBrO tt 4-« H*0 l 
, $t*t atari c*rtTttfaa*<^ai> (K Br o a ) faf»tl ^tr® *t5jra 

'**** I *4WH n— pH -w, winw 3i,'i *TK0 I,r "‘ ■■ir---.'*vw ■ <f 

*m*& Wsf^ 'strata f*ws *a « c’ffrtfSre cartatts (KBr) «nft| 

<tt^ i <*& cm^ N c3rf^t^¥ N nk^t wrctvtftcsnr »if^5 ftfsr® 

f? i vwi ^ kat *t?N&tTO f%a«, ’tflm‘1 «r^5tw Fff*nrt fkl 
5 ffac®f cfkra? ct, <3tfk ’TWktar k’f® ^cm \ 
«& nk«l m*\ 'wc^tei efts *3 i 

$3& m ft i <aa f *t'9 <af^r^ f^« 

^1 ^WK,*C»R1 i «ff%w ¥ k*?m i f¥i 



sTOs t 




sjtsst?; wit wtres cTO* <sf%eTO ?M toi wftst 
wtost wsfw stawstf* c?f®nri ftc*,^?l towTO csroV’s^si 
*rftc? ix, 'sstTsj w totc<? sfro to 

?^si cs to* cstft* *t?ttf ^«ro to?, c*$ wfaros^fsaF (cst?&- 
^*0 to i^s^tosHt (ft?j*sr3tsft's) TO&tsrtfrow *rvm 


toto ?? i 


*1 *RP1* i 

stwfro to i j ssstw ^ >v> i 

toto (wfts^ar) sft? *nrt*f i $si wfe TOtsj TOstw cstft* 
sm sftw fstfars i&si cstfro wft'swftw to* to? to* ftTOt* 
«rtts i stipt* ^f%5 to* *?<?** *$i* %*1 st* 6 ! <pf?m TOTOtw? 
ntt? tot wfiw str«t i 4% stot TOfa^ fcfts to « to wfscs 
csto TOsi to, TO tro cro sc* i cto to* (wftsl ^s*. 
^fifcn to stsl TO i «& to fwfts ** wfssl mro wfscs ajftfw 
TO?t*f* TOTO 8 TOMwft TOI Stftsl TOW fN *tc^ WS? CStfTO- 
WttTOftw <$f TOftfe TO* TO ^51 SttW I CStfTOwft«'®ftE'S? 

■$m iJ Mrtwtf l w* sft® ftfap® wfssi TOwartro 

■^tfrol frol wftcs, crow sew 15 ft#5 to i 15 
<?tTO ?^C* WCTOtCS^ ?$S S&Tl TO} ^ w$s sstttf? TO 
^«'lk si WPFTO i ^TO crotfe: %TO sits } TOW &?? TOM’ 1 
fit? «rw wtes «ro S'Q topto stfroi %«$ wile* «rt% sps? csto* 
?« cTOcs *tt«sl to 1 wTOmisTO^ totoi » w«i wtftsfasl 
fe*t ft? ftew TOs to? 1 cstroro ?c*ti wiWt* stftsi ksss 

wise* ^SfteTOFl WftTOS TOM? CSTOS S« CTOt TO I WTO 
-wf^Shs? 15 ’Uto s&st wtSss^c* cstTOroiwt^tRs ^5 
; 'S^ : fl3Fw ,, <f¥» , Wi' wHtsTOt^ ntro *&* «wc| to* to? 



i 


fas 'sfofttsra sttoi f*nra «ffaaR 
*fwl, ^«fk it«r<®m*itc*t <®?r«f*rfsi ^r*i Hi ^f^i <as*tr*| *|Ih 
’^ 1 nr® i fa«s wch $h hi * fas cntfetfas «rfa'?- 

fijfatH Bft?r hsw& m <nr i 

v* nffai 1 >**tl *t?W hot <4* 3twl snrtnfa (sfatHtes) *tf*rat ) 
'®fatt'® *s cat* fass Hfa«^H OTfaHl ftOT c?fac® *tfaOT a, j 
hOTottsot m s^ri ^®h< <®ir9i *twt<f fc<OTs[ sf*-| 
stOT ; tM*t* nfas^tn ^ lyc^tH *rtcsf 'm *t%tr*l|} 
OFtGrrtR x *iitf«ofl nfas ftftv sfipi *m fffl i 

Ht«rr *rtcanr fwnr OTOTtft n %ot* ** i ^wicn *fa® «hFj» ‘ 
fafa® ^flOT «if5raj I nwl 'sfasl ststt® Sfat* nfae^H 
StfSnil f%C9| & spt <5<OT*Jt«, ^9j^< i^t sjt? I H* 4 !* fas HtwHH 
« , W9‘I HOT? *rfa® ftfe® StfaiOTs a& «fffa1 st?1 fetf? HS1 f=H?f 
s?l ?t? i hhAhj iv *tftc#» nfa® nte'sfftH? ?t?t?fas swim 
^ot CT’Hrt<^’m s?, Hfa*is o*ttafc?0 sot j ?si— 

HfaS* St?S (OTtfctfaS Htt'^sfa®) cql OTtfttfaS 

H?Wf? Hfc® fafa® sf?OT cstn *|f|?3H S^t? Hi I "HIT ’ifaHtt sfa 

€ftH? SH C*tfttfH^Htt'S'Sfatf5? ?fa® fafa® ®f?OT fa«H Hl^S^tH 

♦ 

fa#3 ?? ; ^Wt‘ $*t1 Hfa® H5*ft fafa® ®f?OT ^*f ^51 
?t&? I <£|f *tffa1 fffl OTtttfas sfassfac® C? Htt^H HlT? 
®t?1 HtHl ?t? I C3t?fa « sfa'slfa fcffSCH? Hft® ?tHt?faS 
TO fafa® HtfcgtOTtfa® « SttC® tsfa«fa® «fa® 

&OT? St? I ?fac®ft3Ftf5w (H^5? Wl* ^ 

yum <^t arftw *Ff«« nrt t atftn « nf^® • 

f^r® nfaii «ww'’^ m mf®ffi %9i ^ w i 

CJFtftH, <3t4tH, * 3F«fto 4% tlfitfe Wf 9«P»tH 

^iPWirt *rtyu i -Wflifa® 'Stf’wt orf^CT «*»lic«t . 
x&u 









s$#fs ! 5TO'fin 

*rlt*f%* srto 0 ; *tuMs v> i 

«r^li c*rte ffa*i &rfa stft&i } 

<srw¥ «rt^n <*&H «tf3r^ w } fa$ c^a 
cw <5if% Tif?j5i *&$, «RTftT «rt^t® c*ns*t c?«n *rtn srl i 
*?% aWlw ^t^c® *tt*w ?tf«n:*i c%sa suft c$U *tfinr&» 
^ ^ *rf? <4*&f *ttC3f fafsK ^§3 ^nt 

ati> ^tsl a&c*i ^f-r *rr9H«f *f%5t *t%a <w *fi «t*f 
*tfa*r <2tt9 q*?br *rfair! *i*r srf*5ft® *tf*'i<5 ^c?r i «itirc*ni 

<tS* *& 

ct ^t? ^ta ifa ?? ; «rt^ *ifr® 'arawcsnr aTataftas 
>*w ^fettar vt*ft«!)l x 4) »rfc??a 
JtflTSR *tta? ^53 atfaat ^ «NCT *ri«R <sjw® ^c?r I ’TsJ'^t^rf 5 ® 
’rtorM 4 ! , ®rtfwta ^®*tr® ^R^ratrara iraat ■%$> 
3itf*ra ^*tt§ j fas <s!tlj?f jtKsot "srtfaafa'a afta 

5TQ%r %fa *rt«R *m csfa 'srtcn^ jto? i- 

ri«r stfHtwu ft* a^srfa a*rfa* «ttonr ss s^rltf, 
<2tt#ft ?*HRfa?, *tfNS-®?W SR, att^ ^faaW w 
*f*rK' afaal fi[? *faat%»rc ; si** ^tfwfcaa ft* cal an 
^ *1*1 f*f*ftl <1 sfac* CTtfSfa *fft«f Sfafa faffa® *lffcl I 
si*a *?$* « snrji'sait* •rftafa stirifaqpi «tft*ft*i farret* 
stii i sis* m ata®fa i? n?ft<fa *ft® ftfa<® *l*t'f*w* 
Rafafasffcsiwi lafaatasfsi ^vfihffl**CT, a^rt* ^ata* 
stwc** s* ***&*, ssa* sst** $ <w ’jfaft* simpfa 
s$sWsi*m #■" 



**rtTFT» 


w» 

mm ?*i ?k »rt*n *f*ref ct to srro ?gs 
«w *tal ftfift ?*f c*ik ??n *t?W ^csk mm 
otws sk*i <*tr? i fefaft? ct, <sftl N ^ *iti^ »rtiRH 
*mrc ?ftm 'sito mm* *t«t kstft? ?t?r ; <f&*rcr *tti«R 
*ft?f && «nr» <st«it# swto «rt?i 

i jtfro *rtw % c*toto $*$*11 k$i ?kcs «tft*rtc«» 

^ ®s 

«nraR *ft'8?l m ?i ^ftrai, «w siibr «t?^5 ?ftc® sttot 
* w< *m® *&si ?tw i TOtra Thr? (cnfttft? 

aptr$) «tft? ^ftsrtii *itto m i 

«t *tfW » <«?&t *ffats? ^fhmtef m ’fft^rh sftstfw ?fa? 
gtftfl ?ftt? & *twt<5t ?flsl ’tf^ral « srft? 

^s?t srirwcsnr «rtf?rc i <s?Ht ^n* 

?tf% «TO eftftr? «ftf?c? b src?n <srftk ?ftt®i 
^1 wfit* s?®! *rc*o mm 'sts'^rato 

?ftni 

^ TO «1ft?&rB» sfatfro 5 r^nr e i ;— 

KC10 w =KCl+0;- 

t «a.^+«#.4 + 8lr = v0».i + O4.« «9^t 8^ 

- ‘W.'b <£l^* 8b- 

*W> «W '9?R ^ftstft? 8V ?TO tSW? 

?c? j smt v»* ?t«f sftstft? *tw skrs «m s. 
w* ?to *»t«*t *rfa i 

*r 

«lf8R vsm ?S0 «« *Fft? (dtfetft? OFtoft) $t?«l 

?ftton, «jft? %t«t <stc*rr^ ?fttf® $T; ftp?^r^^Wtc< | «wi 
im ( ^iwt^>? ? ftni ^tf? <nt 

"iftl Aw *TWW® ^ta? ftfitk 

:;j ‘^0kkus *itci i ?ui *nwtei c?t*r nft^ 



«nw*u 


'SI 

*tfW i fest* ft** 'inrcttf Tfastfw 

, *n* fcstro fc?rhi 'sarwn wcor to *ijp?t% « 

Ttfa ftfisra W 

?% *3 I 'fl*§! 5f3F 
SRBHf <£& StfS 

« <**t? «n« 

•^w^^tani toi 
* f«ft Wt« I dJ«W 
%5 f*m 
^®tfw *ptw 
to«r ft^fe w 5<t*r f&ar 

sri fort *rtcw w «itftw ntfan i fc*H* faft® fkarsr srjtn 
wfT?t «t®*t *rc*itcar faro w*n?rc artest’if* 

^fasl 8|« c*rt®*i «rj«R wt t «t®*i *m ’ifa® tosr *tftei 
arRc«f «rftl <r, 's ^ti *iHfa 

«t»rH i wtf® ®t*f «t»r®J Tfal to^rc* ®**i vrt fortes i 
Oj^affa) ^r«V$ TO^to ws *hrtc«fa ^t* *mft 

*^iHtt*i towct* *rf%® 'SRitsfj w ■ p tTtr<?T ufatufa® »iwrtrt| 
a *twttf^t!j m, TO«R 0«Fprft® N Jj) ^ i 'snrewa *#®| 
*i?W w«ra utroft® ’mt’f ®tc*r re^pf jres ®tn « 

fttf® 7* i fanttre wt^r faRl ^f®nrt Tit* ; 

» 

TTJ ^^E*W faS^ TO«R stE«0 Wl®t? ^ft® ?* W I 

*tfN (®) t *& W *ff3®7 isf^w oq^^t ^7 fa®E»l7 

stftiri ^te*i ®wift sflui fcci i ar^RF 

TO«R*i< <Rt®«t toj ftm ®ftE*i &?i ^e® r®j« ftti 
fttf® <ttftfJR i to*r tot «hyw TO*r *tfF ac*® 
7< vi ft^5.^f» *w»ts «r\w (Tgw < ?t^twiftf > ^ii 





(*) ^ wr cffas® c?,] 

fcsl ^ w ^*1 *famf ; £ 8}®T5 4i¥ «naR5 

*£f <3t®*I TOII ftfoS Slt3 &?t 3&t<5 faf>| CT«M 3C«* fW j 

fttf® &c$ «itfaw <m c^®*f fl wjw. wfo^f 

i) *Hfcviw fta t 

( 5 f ; < 4 *** w ^rt? '*nr*R *(< crt&m font c^ftnri ffar, J 
^q«tv »lft® f$ *fclt Of®*! TOJ w '®wtt m 
’srtwtfl^ti ^t*t (yfow ^gfoyifo) fevw i 

<£&f%5&t CStSTTfH UtftPt fttl ^snfrtn to *fTOl ?tf«nit ! 
fte I f*tfero ^ ^f5nri f%^?t crfatar* w®nr 

®tf®nrt fa*i wriK ^rf®r i ^ ?m 

«tt*r ^ #nri «rfti ct, 'sti^r «$f 

c^3!« W TOtW ‘ShF.TO TO* « ffc* ^tT® f%* < 2 f*tf 

«nt<p toK i «tpr '*hjHj «ir? w 

TOtc^ ftfn® sN TOM fcsTO tot} «rt c®rc^rr to 

3jtcf?f <*& *iWfa TOHfclro ■srsflR ^ «i^Ptw ^ *rf®f^® 
toto i 

8«r *tfw i ^tos TOTOfTdrtfsro) toto ®tfTOt w® 
*hsr *i< <*t®eto srw <2tfafc ^ftw, ^1 ^fwl TO *ffc® 
?* 4&TO <W CTO®*[ TOO Ct®TO 5ftl«R .w? 

(<?ftf®* ^51^5) &VTO > <*t TOM&t «CT 3T* TOTOl art«l 

*rfro ftfit® fafcw smcto *itn TO” 

* ^i Sfa TO &vt?r TOt* i <& *tttro sttl m ct, irfir-' 

srn (c^it^P «r^rf^®) tip^ t c»r<tl^- 

c®5 c?, «npf*r j r«CTtc , >r *% ^ 

cnt^rfjnni et^f% a w w*w<-TO^*ra 
:o v i^jAwftrsf fsniw f^Rf ^t*i flftft? m '/, *Jp^ &$ 

; '*^V* w ^ crotte *rtc^[, ^ ^Hh 



' 8 HSR \ 




•nrW&to sfrt <3 «nsrc ^tfartapr, at*l 'Sftlt 3*r ^f*nri cat* 
acs^ *nn am ms m i 

wmm jjRts? a mam mtmirfca arrm #rai mem afm <?& ^ 
srsfta amm me* j miam mem w mrttf m*ra^ s$ ?&m 
«ttca i 

«m <tfW i aft* as *Wcr mtatc* w&m m 

•rftfoM ?f^P5 ^ StTl «T5F5t?t mtfS S* I 9 tn $ 
rntfam foil ■sNSt mfftat fkuR arts 
'8TS6R cmwra * faa* «tf^ afotl St'S | 
sSKfct «h«r w <2fft! stsf, efmfma maa 
StSl 'WS fca$R f%Sf?r mf*a n *^ta 
mfat*; <ro cstan w mtm *< mts- 
am cmte (cafsa aa*r&®} $vt* *fon 
msam dts atm m s* ml -, ^a?ft fm^mm 
^tSt 5 !* mftal StSl ^*1 at* fa mi afal 
fof? S*1 a*t<0 I mtl«fm Cmt* at*fam 



ai mt* *fmm t*tts #t* mtsam ( fa^frm ma ;^#s ) *tm \ 

$mf* fea* a<$a&t m*tal stm mtmi cmm a, mtssm mstsf (m^* * 
mfaa,m) f%a <2t*t* ,* *m— 


yr ms mtssm (<j)ffo v ^»rfcg ) } ^ atm* mfosfrfaa^tm ' 
«n <,4m$) fc«,m* S* t mtPR ^ « *fatf <2ft P *a (Wfl C*tlM • 
mamfos) trn* tortw ,xm i f, 

k/ atfor ati^t 7 (c*fas mag|g ) ; 1*1 stm* mf*a fifaa 
aim stff* *m< (cam) wts s^;^— mtism rnmia (cmtfas 
3J3^> » 

>94 #t* mtssm (fsfefcm a amt^i Iff* >rati #t* £rt 

^ al jyt <rt^ , wt-*w, atawa CTt* atf^s > 

* <$ c^t«t*nt a«n «w <ro $*i 4^ «rcmr%^i vtP&'tw i 




anma aan aa ca Rtan ra Fsl aa i jftaawa ntaa 

ata«i «kt fanta naatca *nrna -st**t *ffa < 2 rampfta i f^na $ian*t 
fratn aaatta man at*n sn e i aca acfc } fa* foam ca*foata 
naa ^atma n?i* a&* ^rWfwTs atm fo^fo aa i ataFfta f&a 
<Stf‘?f <lin* WTJtf? SRS? «f* *PR *n *&* fottaatal 

'man 5t?«i aca i a *rsreR ^ancna nfo® atnfafo* nac* fofo® 
abatis w«i §vn a^atra ; <tf ^r^®t ansa ah an zkvs cn *ri®R 
sttsaam j fcatai acn foatt aha^re '^nran *st^«i *faai atra i 

ah,a^c* 'ntntfaats atm sR«i ahiYaai atal 
fofol afoai 'brr *w nffosicaT nfa^s <w nann^m mans' 
rna’m fonh aca i mawn a*nc*ia ntn forei ^[ama nm 
fspata »r^H fan#® i ^ftan^a foam naalta rnmfaam 
atm fo’f® a'sata® atf. 3Ftn arca $fa* ^ro ntt* } 

$ ah,a$re rntsrtfaam -stal nt^a fafal *a* fas* man fotf® 
afaal ^rara ^arc* nwttfaa mca i afa fcftwrn <^arcn <s*f%- 
foa mtatfaata sta«t « fafstl afaal ^atic* facntfa® m afa®, 
'st^l a^tn all, w < 2 f&a nfoatm mtatfaatit nfa® a^al, Ma- 
nila atan atama ^WmWataalai ^®, *tata ntma at^ i 
*i afW i .wa5i attsa sttca f*fo«. nfama jma nn atfnal 
®acar atcsa an alal f aata foal ^a ate® an. aflc* 
at* i man«i aca cafac® atlca ca, Yfaata swa aa ^c*a am 
caWa< a^al1^fam r c**a*f mrK&l stafo i / 5«i « atatfa- 
atcaa atatafaa areata a^cn staf? ^aaa aa ; faa •aaca 
^a a^s ca ata,^^® a^atfaa» *4 tan afaas ^*ia acaa atatafa^ 
a«cata abates ataf% ^arn a^atca i 'a^^a ?a^a a^ss.fa% 
ata^ fkwfe. Rtwtfaata a^ca; acaa ^ata a'scatca ^m ^a 
aFaat ataf^ a$« al i <z\ afw atai artat can ca, fnata 
cffnaja aaa nttarna nfta &vs «mtfaam at*n*fa#® aa> 



tbtisft i 


8 $ 


a, «tf*nrl ap^rfeir ^ r&us 
«nr«R «rs«t TfiBit itfV ; *r®<« cm <st*far sttsrt- 

^*r* *fl ^c*i f> wc*t fHt»i *twtar 
m ? ^tfvJ .* mrraj <wtf *tyra« n% , «rwft*ti mr 
fevm *1*1 «srtc«F i 'mtcranltara vsm & *rc*t n *Ic®es 
is V9 *T«W*Tai ftfl ?*areft$ fcltn ^ *l%? *Jto 5&*1 ’tffCStf ; 
wan pSfastro apt® *tf% «tfRnr ant* «rfttPf«n c«r%® nteirl 
^ti sfll 

«r$r^ ^finttopr ; ettPbM ansffa aftfro «ttc* *r<fK c* 
fcftwa m fasl fa^rf^s *^c$ «rtt^, ^sffs^^iunt 
■tftai W*f ’■tt'Sirt *t* ■, *m forcl *%, artffc^, wfa *tffa 
•santatj *twtrsf* ant* nN*r ®N *tc? i ^*tc5 <2f^*ttsr &vsvz c*, 
mw farm ^tc? c* mm iv*\ mi ^t*! ^ppra w 
atfal « ■®3nsj'«i*tmarf^® mttfare ftf*r® *^*1 '*rWf?^ti 
*H ’spffc** ^vra ***;*&*<£& ^itvtf^t! mft farm*!*- 
Ttr* fa#5 *^c® «rtc* i mm «rt?rff*m ftai qarefa m 
mt mi Tf^cn & m* nffa wfr® mtanr arf*® fSrfro 
w$us *rtra sji ; m faRl **; ^s*tc® atoMt* a?lm fw^ar 
^f?C5 ** I 5?fBI?Ff^t? «reFft*®7l <4 frwnt .<*)*&( ^f* I 
^marfcand Tfami *nt *fN ^ araH ^t* ««» sr 
^E** fc* *f«*t *tt«t i § m^awtacanr *w art 

mtc®, m arc«ra arc«nt t*fr® ’HP ^sspr fsrsrtf^ ^1 
^ tyt f^ t n ^tn nftvff^v i fartt»i jR^Ftt^t nt*r** ’grPrt ^ ^ts 
at^‘i <srhr «rr«i stw tcs ; c^npi «r ^ ^rfCTra 

m\(«rS«faT) OT^ar am* ^t'S % I 
ct, ^rtfSpn* mi *t*i ^ ^Stl 

^f?5l «wtwr»t sted mi 'srsarsr w «r^ fat#® v&, 

«tfl «9^ *tfN fftl Pait^tCTr f%T5 ^tfi ;— 



^ i mm (< 5 *rl c«rt*r» <m>m 

vsTOfil »r^‘f HaitTf) 3 tfat 1 ^335.9^ 

(^wi) st?i <st^ m 1 *mni «si ctiww m- 
'st’f <a*St *ttcam **m firm ^fssl m 1 

*1^ ^1 7 *rt'c*itwF stfinri firm, c?fiW 5 oi, $ wn 
msm' fefstrvr ftu taro arft^s «rmfiretir ftfife 

^f?ra 1 mra -«^«i m«R vt«t <*1*1?^ fir #5 

*nstfinr fenra, ctiwr *nw ^jrgpnt «rt*tts ’if*'® ^tts < 
* 1 % 'srft* *tfiRtrt cwfitre *tts, & ^rH ^tftot- 

*m *ftil *fori ‘SRpfct *t$t fir<tforl ' 5 rt^*i <ttf%re> <*tfire® 
3 RW tSfftfc *? -, ■&fcf5\ ^mF'I'ft «Nfil® CTt^ 3 TC«fJ 
'■wrcm tsrlfaRtH *firw 1 n t ^ gi i fa* sri stfinrt 

mr*t* ^ stfirai firm m m *rCT« 'arirsfcm 3*3? c **1 
3 i$w sn 1 crf*r a, fcfwtsfii =^i firai 
*rfWK* fififc *finr® 5 R< ^ 1 

tern#) 1 

’ti m f®* sifit OJi C*ftfil*ftpf<®fa 8b- 1 

<£& «W<&1 ^*1*1 4.8 'O*! <9Ts '5TSBR 4IPW C*T? 

'smtiT ifrtten *rfa } ^ti < 9 ^ «f*t?i fircm 

m 'stc? 1 'emttm sfittfir* «rf% mn ; ** 1 , mt*ti «t<ff% 
c*t ftfir® m srl, «*fc *Whr mttf&l 

<srfe otS 'ssfii* ^rfirs ^t«ftt*i 'arntmirm' 

*r4 *fircfi ’■rf^'® «rtts 1 m>m «i1^wr-«wfit”Wrt' fiifiife 
sm,W «*¥ 'St’Ftn f«i#5 <«; Ift3 4pfir^ ct, fiiffll 
: mm fwn «hpr . *tfiin® ^r? 

*s\m fit?l 1 ■ 

'■■ys .':',, *>^wb mtw pitfmftttfi m *it« *tlt^i ^rrttw nw 1 




WlWW I 


*n r wtesn cW®n wiwn nhit *tfl*if ®fafi 

new nfonts ®tf?® <2f®l® <2tfafe ®fncw W®, ®f®cn Cft®®! nnre 

•»!Woti fnunvn «cwte* nfaws n^tn t «nr *tfnnt«i nwri wen wfnW 

®n « nfn® f®fo* nr® 8 !® wtn® £c^tfg.f.witaf}i'5), 

fnfat® npf%wt fnafWft<&f W* nlfc ®mwn ^ ®N%I ft® i 

<1 

«a% ®Wwntfn fcn* entsn new etfnfc ®ffc® nfawf nfcrt 

n&cn i $®m ®tn «i «£ CT/®cwtn®r®«t® wtn® (cnr&tfn® wtt®®&®)- 
®^c® w®«t® (wtt®£ln) ntf^u ®%l cfn i $ wf*t® (wfe«ftn) nn- 
ft® nf^sl^fSp® *&®i w®§t ^nw( nff< §vis[ ®c* i ^ n?w 
nfol ®®tJnr n®t fn<® ®W nfa i 

fcfafn® wWt® c®, ®tf®w stntf nro cnt®n nwfv® n®; 
*rtw wswn ®ente* nf®®® n® ®& i §w® ®t®*i <*& cn, ®t*t ftm' 
®cwt® *J?ratf «nsr«rcsr nfiws n® ; ®*®®t entennew ®tf$®< 2 tnl®‘ 
erfnfc ®facn ®1r*t fevt® ®wen® f®wf*"t* wiwc®® wt®t® 
®f®n wen \ 

wnrtm wen® §*ta® ®rwt* «stw® ®w ntn ; ®«rt— 

»n ntw i <n®w® nff® •shy® gf® nt®1 Stfarl nfant® ms 
w®^ ®te5® entwen wfaw ft® i ntntre ®hr*t®® ^tv*t ntw 
wn fwwtr ®f . <n®n nftnw c®t®nnew sn etfwwl fnnt cntwn&lr® 
^ wn® t® wt® n ®tf«nrt> fa cn fc® t® nwfn® wnw® ®ewtc® nf®*t® 
?&c® i n®ft ® nt®«t® wt®e®® ( cntfctfn ® wtt® ®tlren ) < 2 tm 
nfa® ®tnwnt®i ®caftm® n®i fnfaWwtcnV J 

f®fa><». nnfnfcP®® %W® <a®ft ®tes® Wear ?tfa®i, t ts®l?i ®fcF® 
®n «N fhrt ntn nfffl %Vfa ^ «ttw mm f fn® *i?mr 

srt nf, wwn ®ten m m new nff«i m i «ann *rfhm 

sntn «tw® wfntfn ®in«r $ ntenn new srfatn ^t*ra< 

fnm ntenn new ®cntcnn «tnt^ ®fn?n \ ' 

®entn wt^ nt c®tn wesafnnnnii cm c®n *m*\ fw^wiwefn 



i* Wirct 

n, jrfirs ©wft ftfSr© ©i «rrfow *rfc®ifl?t ^51 
<ttc¥ i * ^twcsra «r fa fam * «itt®wr ©tfsrfa w \ 


m l 

©frif©^ stfa h,o } oftfatu <st* >* \ 

<3faflff5*R n «ro <stcat©% ; ©t*l fa? ^nrt ^rc ©lai ; 
fate fc*wftet* fim jtffaT* ^ \ ^f»fa<5 

^3lTf (X, fa?? <*TCft «W5R STtsPF s^fet ^rHh *Mzfa wfaUrfr© 
*rctqt*t faw «pj| ^vts ^ 1 fa?? fa? wi a st*t 

^tg j fat fg g i . <st$t« «rt*nrt ersj^^flirfff i «$p<^ ^ ^sttf a, 
’®t^3 «2t^ t* 'Itfl ftfslfc *%*!, Sf*l fat® fa?? * «f*«R ?\?? 
^ **yH' efts seul *rtw j tot fa?t?n «rm^r to- 

BFt*ni ^trt^csni f%^3*l i 

*•* *tfWl i <a*fcl CTMsilta CTts'J «Pi*t5 *f% 1 *i*fa 
*r <£f *itcanf ©wj ^*tj? ^finrl ?H i c^5*i ©nj ^nf 
© rtwtwj 9 «K*r fcprc <2tffa ^fwi, *m *f«j j© c^c?ra 
8R ^5 srl fa, ®® *¥“1 fate SfPfJ *&&? <sff^ 5 ¥f^ «rte i 
Ctt5«fo ®R >Hjn faw «R ^C® ^falt fcfa fa ^R5l*t 

?% «flft< JRftaN aRT ^tc^f & « I 4> 

tfftH Wf© I Ctf®!*!! f§f*t «tf»Hl fat* 3?tl 
m* «rf5i arffoi, («ii«r * &r*R) itntiftv 

aww fjffsnri «fr fcvt* *ror %r»B[ ?nn sort <ste'© 

fai fafa fan i <fa *tfNFi ^i Bftm <m a, **** 
^ t w g w ft««i.,^ROT 5 ^5 ’ww fafa* ?? 

fevftwi draw's «iirsR 

<^*i *fst® fa ^sW t%<ir ii\ \ ' 

. fa&i? 'src*W '©•l «tH I <2ftT5 ^ 

^rttpffeani %ar«f5i ^ «mr®Fsr i $^©rto©t*nr 



<qfqcqa 'saw i* qlfcq fcata ‘fam «rfa®q f¥*te &rqtqa Nsqq 
'^*tl^ < S&a I ^*1 ftlfl qral q&CStfS ca, >v ®t«f -sstcsm qtq 
*>*» ®tq 'sarcqq ®nr«rc « * ®w «qcqa &r«?q flrcjqtq «rkf i 
^®q®fq qtiqq ar? ; qtiqq ®tar <2f?f®, cast* aqs itn at- 
f«fHl qq *ttai TOR few** <2Tfa& *fkq, qnsR- atf *$V 5 *rjrsrq 

fqtf® « ^nrcqa qfcs atatalqa* to fafq® a$ai «?q ^qqarcai 
>vt n?w 1 «*afci ^ttea qtqa f%®a qnwq ®ta atfaai $*ta 
#tc5 ^st*r efcata asfar® «tfa i af* * c«fq forsq $ -®t5qcqn 
f%ara etfafc ^11 ata, q&q ^1 qtirqq qlc® fqtf® 
'qi^cqa qfq® fafq® ^31 qq ^*ts *pfaca I C®tq ^<Tter ^ qq 
qa»a qfaai 'ssr affatq wtql afoa ca, fca 'aqtq >y osjq *^5 1 
afa qtiqq *$& *• csfq ai ®c®tfaa* ^isr xstal 

q&q ^ csfq qfas risr $ * csfr %inni qfa® atqtafqa? qqcq 
ftfq® <W Raf*fe Wq 'qq*^®* 'SRTft afttf® atat a'fc® I 
y& ®tq «w *nreq ^ ®rq «w ^aqtqa qft® atqtafqq 
qatqfqfq® a^tqcaqq *a, ®tsl q-stfqfa® qfhm »nl- 
anrt qaaya *&a 1 

nq *tfW 1 A ^fas.atfq® qq atfaal q<aq <rg qqi %qta 
qtar cqfqat fart qcqq * aaF qq fafqfc f^ atal qa 
^*1 ^ 1 Bqtaqqta <aqi>t qqarataq atfaai 

feata ataa qc*a 
fq?t 

qaRcqq 55 B 

^a «fta ®q ®tn 
qtr« «tfa%^ai 0 
■s D qfnp ^ cqt^l 
artwasrcqaqtajOc® 

^ cstql qtiqq ®tn atfaat Dqq^l q^fa^r ^<«W ,(®jgi^ 




S*rt1FU 


8S» 


cftatfrs) at?* 'ate'sl *c*rt?*- *tf?t* / *tw? *w 

ffft ^ ^§R <**4* <2rt* *R**R *ffr| ft* I <*HR 
«?M>t ^ap^aRI B af^s 0 tor *rt «iW *r«?t* 

?fe ?fr? i B ^ «r* o « d to* CTtfet to ^.wicn 

»rf?5 K$TF vfiRt? *{Rf JRjf** *tTO<?*rf*S s^&t TOR (0 « 
Da) ^ ^ «8R foftal sTfTO I <TO**^ft?lA^%5*Ri* 

to* ?tf»Rl law feat afr* fcvt? afrfl to* to ?sj fart 

Rtfroi, D ert* first fafo afr* atftr? i atrot? *tftav 

*f??i sa aarf** at^afafro frft?* *fra> 0 tot? ca TO** 

ssts *ttf , TOR ato toiw «iarw *fa* at* i fc*t*t TOI TO** 
TO afr* *i** f?#s « 0 toi? toj fail TOtfas fewws >lf?5 

?tTOf** >rp fafa* afrl> *at? rH $a*ta *fa? i «*& *%■ 
TOt D toi *tf *?1 TOfrok-f+TO TO* TO' 'TOTO* *Wt*f TOt 
♦rfTOttfa *&is I TO** TO ^kcs Wt? TO** faf* *frl & c& 
ft* *wMft fas* TOft? ***ta *tf?*t* afr* to «fciw ai; *f??l 
. atfc t « 9 «r p « D *a aa afr* 3?* *finrt **a v$a 's** 
*f?ta *tfa* atf?c? c?, ’jTOial C sign TO TO « D tor 
' st? ^fs afrrtc* 1 fret? mi fa TOI w*§ frtaft i ^ro 
?R1 TO** to *fr* to** fa^s afrrt fr*ca? afa* ?tat?fa* 
*P9CTR f*fa* ?*?tE* C? *% ?N frvl* a^Stfal } *ta 1 C TOI *t 
^tfVsp D TOF TO^S a^Stta I TO*& 0 TOI? '®t? TO « 
D *ta? TO *frltt*l a?lTO*R o «D SfTO TO?? 
c? 5t? f «W? 'stf’t^l froi «t?v s&i i 

*tl)SFt? *Jj?S 0 TOR Wf? , *8. ff*l : 

*tc? „ *•• ,/ afrit . 



'^^r^ptoi? m. 



*• . „ srffrfc# 
v»* „ f?ai 

V 84 „ afri; 


4 



*E» 

^tfhp'hr m *ifa^ ^atra-efsitani ^ s« cam atfastR » 

0 prf^s jupr ^ ^cs 8« cam rpr Rtfs « ferra* 

arfpi fsrfsrs *t?1 a* caw m R%tR i pr RPif 

r ^pr rsVs '8ri c?R *PrPf =fl$ af*nrl Rpnrt RfT*rr® 

RtfaRfa R, 84 C«PT RR 8® capr RPR « Rafal a CSpT &T5R 

RtR} RPtaRtR 'SRRa RCRVRtR '®RR RPR « ^IRPR 
RRR fc*Pt RtTTRT I PRa ^’TPfR &TPP RpTS* RPRpR 
fatM <w ataPrfPF R*RtR pcr nattf^fR r r pfr* 

.R$R|R faf*rs Rpfc* * PR «RR Wr ><» PR 'QRRa 
RPRS Rf*$ ftfRS ^Tt >Vr PR 'SPR RR ^R?f RR I 

Rtc*ta pR rr r$r, wi « aHfa Rpt at?ri rr i 

RR RfsRa$R3 5tfR <W at*t RPR ’ffcsR ^R R$R RT$1 
att^P; RfarRPlIattoPICR aWafRatRtRI 'fat’jpSRRRPRt 

fVapflRtR R% at 1 *! R^fffe <FR I § RPR btRR «t$f% 
RprtR fRRftal, CP, #, f»fRl, ^ti, ftfta, csps-ftfraf «P?fRa 
RtRtRRfP^PI R%aMR^fJ; PRRRfPl ^WfCRsrh 
RRPtRa pi ^ItRtR afR fcfts ^vs Off*, 
P*1 Rt^fw RfR RR I arftl aM ’ftsR « RCpPtfV R ^1 
RRPtta RtRta afai Rites $pt $ ^n rir r 

PR? RpRT RfW P RfPR RfiF Rfam «SPR} <ajRRT 
•[ftffcs Rpqs fpa pi att# ^sai ata ri j cafaes‘Rf% *tfwta 
rrw RPtR 5 *PrK rrr wftfs RtcR i *jfaftes « efpa pi 
otRps *itsai ata * a$H— 

>a i #a pi }— tai rc<w? » faai, fro pj,< fa«ai p i 
cp ^cs # ata^s Riwtfpti» RtRtRal 

effR rrr aHta 5jR<5 Rfars p j 

. R< ^WI (Rt*v **$*) ;—Rt% RtR %RP*nr 5rfaR« 
rrr wh nwt< Rfsis i a^tep ^ m m- 



?[5f, fsr#* SR* | 

<stntn® nwtatfi*-$Mf (to Or® ai si a fsL itwtg^- 

fHsta r anmtfn® n^aft) 2, fa^nta <ars ®n«i «r?0& ®rena 
nfn® fnfe® ntC® | <5^*® «f^!T nftntt«l TOffaTfl aM 

, ®tta } TOtfaata aM atai ®tn etaf® ;an na i 

>®n nftof I «SJ^F&t ®tC5a sffor nfasta R'tJ atfaal fc*ta 
nWJ ^ ffat ^®$n &7S -tfl <2ffafe ®* | f%f W ’ten Offers nt^ta 
c®, TOTfaatl ®K « ftna arena ntntafn® ntal stnf® 
&tna nsatr® nfsat® ^cna ®n ^c^a. to cm< ^®1 cn® i 
mf? aren ran na ®1 afnal fof n«l nta ^al sttr^n* far* nf¥® ale® i 
®n ^esa TO cfsrf n^nta nc?« ufa fcata w erp *«tf%5itc«i 
TOtfaats «rfnfc a® afa, ®W nten Etaf? ^ TOtfwti 
5^^; ®*srj n»ro nfaafa ®?at 

®-fo® i trt *lft^Fl atal «ft=»1 enn c®, ®rena nfa® TOtfanla nfn 
fafar® ntfatn, stnf? fcaft® ®nt$^ #® a® i 

C® Ff®f® Iff® n^®1 ®tr® TOtt® ®tft ®n (Hard water) 
at® i 'otlt ®n arfftn $®i n&® TOfaTO ®M fnfo a^at 
®ta 5 ®ro mf® ®m aw #ri ntfac® m ntfani ®®a atai nr? i 
^sn ®l ®faal, ®tf( ®tna nfa® f%| sen® sr*r fafarsafac®, 
tsfff® TOtfaaia at*® *& ^a ntna nfa® fnfn® totc® mf® 
§®nt *a <$n>. ®tsrtfanttia ®®tc® ere® nftf® staffs n^al 
nr? i ^ntca <st?r®nn^®ai®tai 

to to ^n«fcn na;®tfa® 5<n? nn x t^) iftf® 

ntt’ai «aa? et^ta ’st^am; ®t«tf^ faf%| ®t?t arena 

•nta^aJ ^stn ftat at? m i 

nfa ^tn nn*i fnf4® ntc^, ^n & mm nfn® ^ stfif fH 
w» (fnn^ nt^) fnfat® Tfarn, wq% 
cjg&tfwn ffitw i faw sren awtatfa® an® sstns.tffnat lain 




C?sfa qfa? Sfl I 1%W*Mt< *[*• 

?fa* < q?qfa? *tsl «ft«r I 

' ®q vHft fa q^'stfi qfatt*?? qffal iw fa*fa *rel ?fa i qfafa 
^fatq cn m C**I1 fafal JTl ?t's1 C^t®f1 ^Tf ?tt, 'Slfftf*? 1 
q^qcq qfafa 'ssfqtq cat’ll ql c^*tl fafal ^ t 

*? i srofa m .-. *ffti aftTj qq«tt^ qt?ift «m qfaqtc«i fafa? 
qtfacqs t?1 q"q<*cq «fTd? ^n^a* i qfta sftq srfqtafat? 
q?ql fafcr® qrc* ; q*fa ®q qmt? qfac® q$tq 
qfo wtspfaqi -ns fW |rfasri qfa*m **1 fcfF® i . q^am? 
«w?«rq qtfa s wit? 'afal qtm fanfafa? <mt%5 nfas^s 
qrre \ 

*8*t qffai i faq&t qqqfa qw *l>r* «qt* 4* 4w$\ fa? *fa?l 
*qqt fqfa? rrcjni ^qfa ^qfa Tt’i^^N fa? , iqi 

^qq1§t qwra fad qtfat? «m? qc«a? qqq’tft qtfa « ’tfcfc? 
q^qt? 'a^i qtai ait? qfaq^ ^ 5;5 ?td i fcqnra qsqqfa® 
mfaqi %q ^qi ^qq'fa <®q? fa? faai '5Td q«r qtfa « wit*^ 
fa$q qfas? qtfad; $ m qtfa 'S wit qt?t qfaf? , 
’sqq fa? fafl %5? q^c? qfac? i qq qfaqtd? atlt^tPF 
*fqrrm (faqt&qq) qtq i 4$ arqrsft qtai qtq ®tqmq wrt 
q?q ^q* ^rf| qt? ; faq ?ftf? wrl q^q <qqqfa s? ql i <4*$ 
ftqqfa sfcq 'ufafl qdftgs atqtqfrs qfaqt? *fa?i q^cq orfac? qfacq 
ct, Sqm qfa q< fjr q® qfa i 

sq i qt?q qq (facq«iq «qf 53 ) ;— «rcq cqfa qqi¥ «tffa 
'qwjp qiftq faf^s qitqt qfafi ^qqrq' far*? qrqqfa <?q| 
qfa 1 <f , Jt&? 'qcqv ^?r fa? q^rs ^fas q?, wsw qfafar ^«,q- 

^q «rcqql 'qcqq ^ 1 

1 «sri qq^q ;— tqtr® q?i, qqfa€fa ^q?f (qjtcuPpp cirfat^s) 

Vf fa ®r?fafa 1 





Ttrtr smTwa ftfas arm* <2fmtsm ; am 
cg taft m «KK w^s atm t»p5j watm *rc 

sfam fta* sm<8tt« wrt sts i 

•>«»f itel I 4*S| f*m*J *1 VtCVT *fort 'fc?ta ^CtfT 
«tfsm am Stfall foil 5t#T ftu CS^fgS UC toiOTt S* *5 I 
Pfsa <®ttani ($*&! tel cgtre* <$* si tefss foaa fort 
<«^fot swj <sffai sffa# fte.i n& *tn fafifa *m&t argtfori 



». H fR I 

«rc»nt am si <2pte cgtwr mis s?is sfos iss? ms* swi 
smtfon «wt teram’ifi' itcanr arm fora fc*ra am 
SI -i m f Sn i *lcs amitrapr stfo* itfort its i cs^fg* te arm 
fom a$ti itm s$sl terms foa? .mtfsm tei s^rl 
amsti ifom a&w i am «#* te* terns sfim 
«ttf fort mts <s*fc itt m ifo® sfcm itfom i fora in <*&fti 
am cetafon, m arm tea ims arstfort m*1 fora atm, te 
.%* | fcrt, itei , ^ «m nmfofl it# *t?rats tei am 


frt*l t tor *rtor m *n $c*ra fc’f* «n*l& 

^ *ti3f *m wtat *tfa<2< ^tc^c i #Nsr*r 
•frsrf®^ ^I'^tcat' c? «Ef?i fa? 'artcf, '5’ftiri fcwr aRW® 
*tf*? «toF *tor *kw fasti w»rttoii fa?> f?9i ®rn 
^tfru ^ ♦ttsar «tf%^5 n ( W’is.fN cw) i ifftfam. ^ispruigti 
irfafti ^ot» fr ci, c*rtart *r»r insti ^ti i<n fait vnhr 

IM % ft4® H® It! ;. S^SIt* *rfaltc«l ^*1 Hi ^SltTS 

ih ^rs *ttra hi, ssssfhj ipiitot *rfirt® ii.hi i fa? m 
^faii I* uisra *%®r, tost? hit fari im % 
j&c® ’ftu hi ifan, *m ntfre ncm ^rc«rr <*rfaft® 
WW*! *lfiH» H 1 0& C5tSlt^ SR C*T H"^ fttHfc ^n^fet 

*tffaigrii srMiifatii i«r— 

,, , *tffat fa) r <u^ ^ttsi ittrn *m ^^*1 cstitn «r iffait 
. ^Itl 5#® ^Ftfa ft^Wtlfflt* <Pto5I (fafa* Hfacfrtfel) ?fa*l 

f*lf4® ^$fa c«FtH *fflI^H ifetl Hi i tltt® SfHl It^TSOS 

or, srcn <?rtH sfati nm ftfa® nfa>. . *tn, «w «rtfaiR t® 
cr$i*i' i$® ifa® i 

fa) \ <k«fc®» «nr*tfas *nrtf fa^^ritifa «itt*, ®tsfi 
?.*ffas H*fa§tH cifaicHi (ci*i* cFbrfarei) artvi.ft^^fircn ^ hr 

Ct5I< *?H It! } fa? CStltH SflRI ?fa® fsrfap® ^fa®r 

c^tn *tfii>#H *ifaF5 ginti &vs ^ c^it«f iSi'szs a, <ifc 
wi c’Ft^ m «wrctfin5 *t?t< (»r*p^®) rttf? ^ i 

(n) 5<spf w wc*\ arfl^® <«rt%9i t wwg »rf^® 
<2t«fc5f 'srttsrffsm? ’tor **twrfSnri «i^firc»rc&f ^*r 

’ffortoi f*rf^® fstapm*^ «rtn*i ^ ; fV^. cmfr 
gfpr ^atT ®t35Ft« c®w ^ tii ^f^rrrl, «wc*r 

*tn 'srtc^nl ^n^ijtqc^ ?w ¥ftc«r efft 

i 

*tfa*#* UK ^ 1$ 3ft I 



antra i 


i<R t an »rf®* tri aft® afcwi 
«ttcv i <a®fr raonr men <a® «rt^r *ififa® fc* rai attain frfiw 
^ 'srr^i nfafa® ®\faf% ciFfaai 
fWl 'SR^TS ?rt%® «Tf* I ®^fafa 
«ft9j $®T*t im ®c«Hr 

fawt aHrctta ®faai, 

®nPlfc 2PR SFOtaWl , 

^us Mr, cafat® afata ct, ®^ N - 
ftftl ral *RR fe»i«l ®R|? ?RR 
«iWci ultra sftca *i*ra abates i 
Rf®fataH <jafo ^pfac^r *ffa® ^ f&ar < 

CT, *PI aRR ®t?f® Hasn’t ; C 3 ^*! ^PPt Cf tfr a® at* I *lft< 
ipt>f%faa aRta «tf®aR «faft® a^n (» «»r ftar caa) i /ft\ 

fm ra*t affaFl alara ^?ta aRl / j \ \ 

f^S wt*«l ®^fafaa aRl t&t® \Xf/~ 
’i* , j< faf®a (*>»r ft® caa) i 

*«n f&® 1 

aw «rt^*i $>< ^'t® <«»Ts 'sMr £< aftfafa ^__— ^ 

&®a ®t*t fafar® ® a»® 'sit^r afafa® wn Rc?h ff\/‘ 3 

atfaal ani® 3fta 3FW ^®?T 3&t® $m. Of fat® \ }\~// 

«ffcca ca, aftfafaa aRl ^ara j&c®os «aa* fcata X?~zi 7 
*itta / * \rm aRftsfa caai fat®t? t f®§*M 'srtwi «»t ft® t 
atf^’^^^ ca, ^‘t®* afat®fa aftfafa? aRT®fa a&® ’pff 

3&H <fl®S( afa»® a^Tft® I *Fftsf WT «£ff f® Vt«fJ fa <2T‘tt^tt® 

'ja^'f® aa ; ®ri <*& nttvi atal* -stafa® i <$| x < 2 Mt%® 
®faR®t*ttaa ^ t 

. t®® M 'WitVa aRl trfaata smfetfei afiatl ®tra < 2 tcsi- 
BR t*j m ?it atfcca caR *wt<^ . ? Rtn - *tfa*t® ?^t® 




«« 

srl i <$? sfn wtHt? f%®? ’rffcrfa'ft? , si3f^t% qrc? i fr«t*r 
^n wt^l ffcg^ra ?tfti fwpn, <nrM&t < srt? wtHi f?f*t& =rt 
«ttf*?i, ^nt« *mr i wfamn fa?i chtswi 

«r4br wr f^fo ?ra ; 

's^ht *t?Nffet ^6fE*tTi 'hcht ^fani i tut *#5 . 'tftMSjt® 
'sit? trtAl c?f?rs ?t'S?i ht? hi t 

* ■* ■*'* - ' - xfif dtfrfa wf i 

^i«ftsr? nf?'® fsrfat 5 ® ?^i c? h?*j iftiw? 

**, ^TC^I 4*tS (C3Ftf[?sR si^JJt^g), 3JHf (cSFtffa 

§? sftiitH (c3Ftf)? fB5i ^i^prtt®) <2fftH i 

Sll?? 'S ^TfSKH? Hfc® ?tt*I H«If3KH ?t?C?tCSFta? 

|HClO), CsSFtra^ (HC10„) esrct ^ttfipF »tt?C?FtC?& (HC10,) 

«rm f%n£t -awtH 'an? ?? i 

/ „ 

<il^tl (01*0) l HtSSfH < rf?t?3{?tf¥^f?^ ipprfcffS?) 

?f?® fafaf® ftwi ?t3rtf? hIt® fnfa« 

3^31, ?I?ff (Srtf&fi^ GFt3t^®) «W 'Sit? fowt? ?f?®h 

'srarwc?? ?*c?tc*r <4?t?r ?f?tt? (Cl*0) ?n:3 ; ?«n— 

t HgO+Cl,*=HgCl*+Cl*0 . 

?tIBR *Tf3? 'S = *ft?«f 'Q <3?tl 1 

«*reti ^frftw? ?< sfHtw? ?«{ < sr?^i fofos. 5rt? <*?•> ^ts ’ttre 
sfrokH? *rarc nit? # 5 1 <*ivn sfa^to m 
«2ft® ?? ; «nr silt i ifeitqrhw 

S? sivitv *nrK s feyow^ r *<* i <i** *tcy*i 
?f?® OFtft? ?W ITWlfW Wf ftfa® ^C«ttCIFt?t^t 
?? I C?F5E*ni 5|«lPW^ (Wt^f 5 ^ ?t^>) 

?f?c9i ct®?< ^ 

Ht? fjth ?1 I * 



<6 


«PJfcRl 


%Ca BA+CI, °CaCIA + OaOU’-f »H % 0 
fop 51* fs%5 gfol iFTfrifo? r (CaOUO»), 

cffatl'S (Ca€l,) <sm (*H,0) (2t^5 I 'em;* 
dk yiftffa s j?rmfo? <3Ftafcs,re% 

fifgt <tr^5ta ?i^i^i ^r i fits* ^tt&stra cqfofa *rct< forRfa 
<5ittf } <5f*1 prurat^tal «rtw *rtr« fofa ’pfk 5 ® *rtaR \ <35 
res upra s^n ^rPyg fofaps Cl gfffB c^it^s 

fo»t3 g?, qrfctl fffit »tt^tn > *3^^ 5 rc®^ civ&l 

W* srt^ ; (St*** ®Tt^f C3Ft?rt^ *tt^5ts 
I CT, ftfo *tt^- 

\stm Fffcnfl fori ^finrl «rfc? ; *fo— 

CaOCl, + H*SO, = CaS0 8 + H,0 + Cl, 

. 5(§ ’pfifoa W5TF« ^’IW <2fa^ 5^1 «Ht¥ l 

^Wfwfircfo ?*fat»t* ftfid s&c*rtaFttn 

<sfos *frm, pjfo. 9 tt%'5t3 'sfof fof® 

«l!t*i 

(CUO.) } *wt< I 

luf yaF t^ * C3f5( pfostfir® ’FTi’F ( ffjfetfr * c#tt^) 

«ra * 1 ^ *wrtt* ®rf*rai fo*r totfftw ^®*faM ^fo® 

<ttPFW ; <a^ I 

»n nfhfl 1 H™ ^fHlsTftf* ; <«fcl *tre* c*wi* 

^ «rv * pfo^tfo® “iftw stfot 5rw ’rt' 8 1 

^ ^ ®tw cst'S’i ^ <^> 

^ <fP9-?rfW^ $fr®tft® ’’Ft** Ortt&tf 5 !* CSttffo '^f'TK ^’tfl- 
'sH^f 1 >p^f»i ffirt c'ft^sw? f ®«K ®tf»rat 

fww F^TS f*^5 1 

«W ftfar«"«^rt W* C^ «t*t'^>*t5 'F’Jt^rt ’St’%; 




wt ttfro i oFtito « totto *rfatJiJ 

*5tt*rt ftfid m ; <w fafsifc to fcci m9 ’■nr 
^rl tfaF I TO<$t ’T’P’f ’tfWK TO ftrTOTC’t *T5# *N 
5*i1^f5®i ciFlfa^F 'Q to tftafttRfa =ni tfMl 

£«f»ra froMf«re ?rt i , 


Fg^Wfo I 

(Tjc^Fu) ^ 

*ltlf iTO 5Ttt B ; TOtW ** I 

«rf® ettifa ^tai ^c® fro «rNl ^ctcw i &w, ^tw 

« etro srj <«t «rcjft7 ’VtrtJ *fro *t?l 

1 «rtre i *nrNft <?hw<, Tlfo « to«W } jlrc*! ?tto ^c® 

*tro cim f%^i *WTO^ifftd 
trtt ^fhl ^Ehr «iw *rforf«l ^TOr fanl «rt »p^ w tra 

^fiOT, ^tfawm "tfaro 'cttfl *ftit** *if%® nt*m 

*^rt*rfai 

*iro wa m *$ srl ; •■ ggW? (H^tfei 'tm, 

tfgf&v towI w ^ft.«ftw i ^*ft3 *rft» 
TO** to *f® «t**r *f»«1, £ s$ JRWtt’f «a^5t 

***< *nrf< fcvn ** i *tro ’titan 4*ft ettt* ^*tt«rt*t i 
faro *t®rr* faro »t** *fin5,<ftw *»tt* Ft^Fi *f**1 *mti 
*flc* 5t*ntlt ?»*< ilit tti \ 

ftf»if*i «apff« ^trtfi *\4& srwr <2t^r •tfintct fro* tof «tt$ 
*«*t tt* i *c*i ^frotw -*rft« firfSrs «rtt* ; ®t*t 
tt*i *tro TO»fc vf tftiii, ^froi ftfro wsv* c*t* 

^** *tft3{ stfan ^c»r, fN® 

*ttai wn nfro «rtaF i «rfro« *#itc*L <«to 



HH J ^ HHm 'STOHH'tH’ltH Hi HtfVsrf, HRTtHT Ht^ 

nfir® ftfarn h^hi. (h^hi^hh) "iww hcst i 

,*TC* HttHH Hf^5 ftfto H^HlHfHHl Hi HHf 5 H? ^H, HH8TH HfHH 

fafamj&Hl chhs hi iw *r$1 <hh* c*knH Hf*H h^hf h^tI H*m* 

CTt? (HTfHHH H*1H#S Hi 'SJtHHH §VlH HCH I *p?H 

H’fHiH! Ht^ H&5« *TCHH? TO, HHTH 4THP5 HH I 

’ *T5Ht5H HlHStCH f^T <2tHtH «ltHlaH HHm fna^fa H$Hl H tW } H«t1— 

>H I /Hjfjgjj* (CHI®! HWFH) ;— Hf*ra f ft5 5tf*nrl Htfc 

^ HTH I 

. * 

a 1/ gH HW ( yt-SHtH *TH H*£FH) ;— ’ HftfH Htt*T HHiHCHf HH 
*fnrt a^ Hf*r nten nflm, HfHHtH< £< Hnm «ffs hh ; «*& 
HHiH$ H"«< fH«Hi I 

*11 ^li!L222 ’ 8 TH n HH HH) ;•— $Hl &HHttf Hint's 

HHi HHnm &r sr HfaftcHH HastfHfe Hftm ^ #rt 

sntf cvs h< HtH*i Ha i 

*h « 'flH&r cHtsan hot hutch^ HHm HtfaHi 
HfSHtM HlHHH HHHfc® Hi fatHiHtHtH FffaHl Wt« t 
JjlHtWHH S<t HOT HHt HfHHl ^Hl > Hi * HH>1 *I%H 

Htn i nfn ’tHiHs fHHHwurta hh hi a -, nfe; nfm Hint 
%f%Hl a hhjh ^?tr$ hh^ hh nit, <®t*i hhh h^hI 
*tf^FCH I «fl,HH trf%Hl H9H1 HtH*t®1 H*{ HfatH fccHH fHHHi- 
1 HtWtH HtMlHta ^%1 HfcH <4Ht §*tVS Hft’fH HHPH 'Hi** HH 
OFSHH HtfttH HtHl Htfal HTH HOJ Hf%H HtfHlH I «fe HfH HH 
HW1 H.H Hfl'.Hftfl I . * ' 


HH HlTHPI l CHTH ^THHlH HtCH HTTHH HHH HTTHHlxHTHH HtCH 
HH HFSjf ^ arflf® HHmfHlH"! HtfrHlftm 

^ H f a HfHHl Ht^H^ «0HH (?JtH -tHtHl HThI HOH 
HriHHl HiH W t* ^tfHH HfHHI HNj f¥| HP* 



fewsrc i 
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*ra«ttfsr ®tfihrl c*f%® *rrt?« dr, •titan ltw13r , m 


fftl '«f*r ?r®i« ?%tcf i far*r*r 
f fart »f«¥ flNiwti* 5? < *£#3P *fcpr 
fwwit+ti ffai «rc*t«pi <a$ iff id ni} fci sr®r 
>•»* U«l «tft | fSpfSl irtiTt ftftl 5f^¥ f%$ 
ff*r <ttfoc*r «rto|sr uncai r sntf 

ftJd ®rc i *rm <£i® <sr*tf 'sitcw. 



ww faffa <f$® ^1 ^ntu^ ft*r i 
„ «f *faWi i/ , sr^ 7 « ^srr-n W* c^itdl ^c?? sntf t rlTt 


to i <5tf%Tj nt^sr m*i 

5tf*nrl ffcar ejfsrai fro f =nt*r f?f$- 
Thtlffl <4% fefeTh® feg 

ffif <*ttfTO ’•rl^W 

ifwcff wtetc? irw -^mar 
TO &XR J ^tS '&'! 

*i itfl »rf? i sn 

tow v« '® 4 i ®tft <4f? 
^[lifjwf^rs arc ^ ®i i 



*ltt*1%* arTC B*S j ®t? «8 1 

<*% fHta *t<rt<$ft ^ffsfir tow ii ^*l^tfh mi «rfctF? 

*rm ntf** * **** &rcrc irtfaftt to* i «rtc*f *flr® fror® 
spra *tRrarw ftf® ^ i cTO 

**** forcrc 1%frctsr tfitw nfafl, kft* s»*r *tf®»nr 
faTtw « $*f« nr i <M8hr *tfSf n to fHto ‘•urttfft iKnw 

TO1 ittiv tot* ontenrtN* ®*r.fq&® fi® stl* ftftftftpi 


tv 


wforci 


NU&smUr* ft#® o^t*r<ifc *tf®®#* 

m®lfc® ** J mi— 

Fe S-f H*SO,= H»S+Fe SO* 

* 8«f *tfw i f%3& ®5lF® C®t<5*l $$®1 i’tStTO ®*5®^fa 
?ift I'Q *fa®i ^®t® src^r ®r*r ®tft®t wt« ; *® c®T'®*i- 
Slre m «rf%*it«i w*i Ft%i f«nri, ®t®i c®t®*i f%afci® 15 &®inK*t 

®f T5 i «fl®& ®SRq ®t?1 

ftel *tl® 'Bit? <$®$t 
wrc*i® <$* «rts first® 

’ffa ®rl*l® fts® <2ff®l 
«pfiw, ^®T® 15 >1 

f<ft® 1CTJ «rft& ®>® I >1 

$#t® spw® %'s® %t 

<$®sfct %®t® mw *sH flat i 

<stfa% ¥®l 'BttCf I lift *C*R, fa®1 «ftft® 5f* 

®tft®1 ftw *&s® 15*® fcwfft#® 's ®3 fii *m *® 

^®i I ®f«r *ft® *tft®tM 

15** f®,®t*1 ®$i«r <*t® srti m ; *j®rfc 

*i*i® fc*r® fcft® ®*®i, ®aF*r*r®t®t ®® ®^c® «ftftm ifa* i 
55**$!®! sc*! at® ®Ff®®1, $ ^gt^n&r ®ti*K®r ®tfa®l fan ftfitl 
®^®1 «m« 5*1* ®f®«l® 1® ) ft® If®^? stfsft'Gl 
f^li5**%*5^*f^5ti*t i5®n* fc®®5*fi»t 3®®rfl®i 
fc*t ®ift*%ft&5i tft®i fitfar® *f®n arf®$t ssvto 5ti*< 
*&*1 ®t®> %«tF® ®ftl ®&i«ti <®, 15*® &WR ®S f$ 
ftftlM & ®l^5?Wl& J ?te5®I5#ftff® ®**ft®1 , ^®>®ot® . 
.wfibrt, ®5®i ®t5®i ®t*t ®e®tc®, c®rwnr i5^fffc®f 

:*tf^i** ®®i ®fte* mi® i >rtwlwi wtir, ®<$ft 4®t 5®i- s 




ffcro snt* ^1* ft W f*Ni® &T8R *&® 

ftfi fsN® stfi fir® v *t fHtf *t?t<fSf n §si- 
*®^c® fnr ’f®® (n *j*h ®fa®®*tfa$j «• ®n ^ts ®f » -»pt®® 
^rsR ®®r® ffarcri, fsrfre fs®ti:f <§ff*i ®*i ^fs® m \ ®f$ 
’Pf®® ^T*R <2f^f *ffaff e l ft^f *ffa® fafat® ftfam 
offaWfft ®lc® *rtnn 

^ srftsf 'srtwc*r?f ®ft6® cft®*r ®fcrt, «9®&l 

ffa®fa ® 'Bt’ff^f f*f®® fcf®® ftfl *tfa«J< ®f I Cft®5J 5[f 

fc’fa 7*fft jrt’tSf fffac® CffaC® *tfef Cf , S^fct ff*f fafaf® f'Sfft® 
*f®® frt^ftf’11 <2ft3 } ®tf ^PfWf 

®fa® ftftffa® W® fafal® ( ffegtqrtfc ® 

«afa® *rftj Wffr ®faftt® i cf $eff ftff ffa® *Ft®®- &fsr 
fafat® «rfr®, ®®cfj ffa®t*rrfn <stfak ®fac® f*!®® 
fffafc f^fl ftf ; f?®ftt ^51 ®Tf ®fafc®tft ®^C® *ffcT®l I 

ftff ’ffa® fffitffa® *Tf® <2tf® ffaflr ®CST® flft® 

^fBR ffal $ >F®*f ft^f , Cfffa® -*t? ttf f^E® *l*f®® ftff ' 
' 5 Tf®tCf *J«f® ®fl ffat® *tttf I 

\ ^&t ®tE6f Cft®*I qlfl <5® «9®§tf ftfJ f *<taFCT £t®„ 

9f®®tfa® f®i, ftes®f, „(?5ftf ®® c®i® fl <*t ® ®tfa^k 



f®3| * 

4$f®fa « ffftff® ^fCff (fffafa® ®® s c®d»f) JTtft ®I%1* ®* 



'irhrt 15 4m *fea ’Tfem fie?* 

«nt! w ^5^ ft?ri *Rr"n* *r^ refart ?f« 1 

®ma < 9 re&t <?tot ttfSrre m stfafl ftfafc re# rero • 

fc?fa 35 §im*t re* re* } airefo w iren? are arrre w*f* 
*R®W fill 0?trei*r?f are *ttrsf* a>re?fa to& <W <srj uaitt* re*nr f«t 
, am^.^wsT $«.*$ refat* c*trec*ra fas* erfofc re* i <«i*t refa*f 
«tre*I &US *!*£** ^ifSfSf ft #5 *§* 1 , ®fl 8 R sr*(j fal «rfaR *J#re 
re*ftfe <»§l c*treta[* frere* «tf*l f%* f%* «rt^* c*tftre *wpfa 

st^n a& w^^c< nf**f#« ^ re*rt— 



retre 


*rt?t 


ret»i< 

refafart 

* 


re^faf* ***r creirfre 

’freretfa *[** creracresrfre 1 

aitftre apirere 4m* fre* f®$ *t$* otfare re&re rethrew 
aKl refill fare* reri* *fare arrere refare ; reref-* 

i i a^rere ret* (re^ J!p™^ * u*J' rl ' 


ait** Jf^ 1 (f^[>^¥t^ 5 ) Xff jtoft 

S '"/!*—_ — _*W&— 5 - 


% I 

* \ ajifire 

8 f -t'l^T -h-i \vi» 

■?pf» fafaJRR) Wtsr re$$ifa«ftf OJljfaSrfCT* #® JIW 
. feffPR *t»tf*frere nwW ’> ^ mrM artrere:ret$ crere* 
. ret* ri * ^!*, i ret* , i fa »w ret*. creret refare i 
* cretfrere rerettf afferent* retartrefaf arccreft 

« *• c*4 towi re win VftW-- 

£ 3 * refat TOPVj WJ-* 

■’ retired 


v4 ■ se^ire J ^ v ‘ 
>*aVL ? 'V 3 L 1 . k 

&i. 



®nm® t 


*> 

uaf^re) tW -«nf^ ®e®® ®*wr amp® 
fcwft «tf®& ®f®c*t jm®® «rti> (n^t^»r) <arhi ®t® i afar, 
♦it®?, fl*r, faapnf, ®tar «& H$m ®Tf ®rfcnf?* 
'Q ®) 't ®fH9l*r® Him *$f <fr®9*l 4T. faf ?«f?9? ®tf cfs^rt ?® » 
'=rff%nfa< ???? 9tf9 ®< w1 c ! i^?^:<? Pit® ?bt r 
’9 1 <? ft?, 9 ti?3|w, ?®i «r?f% 9®9?®fST/rl^® c®tf«r? •urM? 
affaE'f® ®?«| WtHH ftfa*® *fa®1 W9T 9?®? §?*R «tfi& 
*firc*f, 9*1?? *fl^ ^V»f9 9^91 «T9 9t9l 9® ®f*l?|, C^rfa *#- 
C?«rf ®f® 91 > ®f? f®ffo f*tfet®i ®f®®1 

'®nH s$ ®®Wl^^st?1 ?li®i 9??? ®t^ ^9® ®9 1 <fflgf®finro 
^t® C3Ftf®9C!Rr 99®T? *ff^5 fjtf?R> ^C9 

99?? ®t^ tfi ®sf®®i ^ ®tf® ?fo®k ®iir i 
'a® I C®f®99, Sfltfifftll®, 9nt*{fm §9f®99, C’ff^ra® « 
C9tl%®C9® 99 e !te' *f?f!:<® 5fHC‘tf) 9f?® 999? fofSR ftfst'S 
& 999 9t$? 99?? ®t^ ^9® ®$®t ®FC9 W® 9®, 9«RT C®tH 9<fe 
afaro 9t«®l ®t® 9ii 

( (^P? 

i 9twf%?9t® so,j CTtfsnsf*!® *>t® *8 \ y 

®Tl9®i? 'S 4 ! 9lf| | f?5ff®®9, <flfc9l 

*rtor® ftf®® ^iv&t*®*® <stjr® 9f9®W <n$ ®Kt® <t?t9&t fspfe ®® i 
l®i CT^m, «p®f <stt^ ®^®i ®t® i 99? 

9f^9Wj Ht ®^®t® ?r® 9i9w® 9f® 1 ® ®t®t®f99 9?n ftfSr® 
®JI999fe®9S9C® » flt'ff® 'STffT 3^ 9?ttf ; ®lf 'STC’t’91 
** ^1 ®tfc I ^®t® ^l3f 5 fatt® ®1^ st®1 ®sf®tn^ ^«®*rt®f 
^ ^nf?® 9® l «!tlWT ^P!t»Itf1 .91 ®«®9t9 c9t?t^®T® >ii® 
H?m$ 9« ®r^®9 ®f®®t%^*n ®ji«rw ®t®r ®i f®w® 9®t® 
9®,; ®if® l®r® to! ®^®l ®t® ( 

' ®9 9®t9lj WA f^®9 C9t9 «#W9lf<nS 







mi** tous* 

Tfj I < 3 ff«K$ *tt^5lCT, artfl CTfWW 1 IOT 

^ ^ ^Jrt *rt*nri <tti ^ 

C 9 , Wtt* '•UPN't^Pt^ «*«• ^ ^aR^Fl «Ttt*< 

'pfsi* ft*t *t«t wiww wi «R* «rt*rt •<&<■*> *itci » 

f^rt 

^ 4 * fcvt* nt^i, Ftm <a#sr 

^ CT w 

. ^W, **** ** 

,, 3{tf^5 $* » «tc* ^ w ?Pl!5S? ^fa 9 ! ^ 

^ *v& wft* ^<4 ^ cwi ^ , 

" ., ^mtrcf^l m**i W5 

m witt <** uttfr ** ^ 

^unt^s *rtc* » *** <st^{®r$ j 

^ nw cvm * ** ^ * * te?w ^ ^ ** 

5, PM JM C<«< *• *" ' *«"•' 

^^^«www’ SCT ' tea * , '" OT,,Wf ‘ rtn 

ft^.tsta #«i »wtt *w*N* 

"' ff*t ^ ^ . 

■ *^**t*?: TO** 

^Kioi *<Pr^I »pj45$.jp> ®W 

Wl^it 




Ifpwfw’ 


%<9 


^ H 4 S0, fCfB»0uS0 8 +803-^0 

fa? ®t? ’wnwrsm ?fa® ’m* faft? *^rt 

amm* stjpp *nrttf^tsr i m®ra *ffa®, 

fafa® *ffc*i swafa* *tfa* ef'stw *%*dtnt* *ifa*ra ^r i 

wratw (*prfa%fa^ ojftvg) 

?t? H*S0, 5 «tfa*t«|J ®TW * I 
*«•• ^rfra? ?ta? 'srtfaffa ***? ; 

fa* $?fa* «TC?* fa? ijtff ?fa«l '5tW^t^t?l • 

tw srf® fat?? i ^*3 ®f?ral *jcra^ < «if j $$$ i 

| fW&e^-gaiiTO.W^ nm F6 g0 a +«.H,0 i &m-iwt 

, ®fat? ^tf *fa*M m ?Hfatt? ^fWi ?f? i <& ?fa**flt?- 
*? (FeSOg+H^O) c* t? ytfc* ?tfa?1 ?faj*®1t*f ,*lt*TC< *fafa 
fc?i iifc* ?HR *l?K ssi ^ tH'brj c*t? *tti3j 
?** ®fanl ’ft?? ^vflrcwT, w \%y\ ?t?t?j n w i ^ (H,S*0,) 
fcvto w* i fin®? ^*3 ,®fac? ct ?fa?3? ?*o#® ??, ®t?t <«&— 
f EeSO t = F e*0. + SO* -)- S O a ; 

SO. *Mk atnm® ftni*t??*t?* ?fa^ ftf aj« ?t?t?j 

?*?3t?* ^s.’tit^ars ?«ft - *S0„ + H*o - s*H*Oi 1 
«RN® ?tf ?fa?? <2Wt»f ^T-35 <2tft%® JfWJJT «ff f*f?* i 
«r*® 5^1 *ttc* 1 «w ?foi ®«it*t? cnft^n ft? ®f^rt j 
>n t y rf? ^ Jitw .** <ar*t? ft? ?r® fcsim * 1 ? j 5 & fti^nr ] 
«rtwt»r ’itsrrsnf ?*®J?rc* <sm 1* ?faif, $?tt* ?# ?fa?? | 
■m 1 ?wt itfasi fat? ^s^fa?? ’fHIStm 

?fw ?ti* r*tor?j W* I? fa:?nr* Cfaftg£?t« sjfarai ?ffa J 
afar® fc®t?f ?mr?fanrt ?# ?fa?? 'Sfa^pr^tp* fajs?? ^ 
?fa* } fa* wt fcw* a fwarfaf Wf^i f^hr«T 



>•? 1 <ttl«RF a>fa® ^FftR Ttfaul 

<w w stsi at *rf^5 are&i 

r f ft ww *firai Tf« < ftf mi *tw wftre *ittw «, sotpi** 

^Wf*tra >?M ^ftre «Ptf»rai saptf wnr <wc«fo <srW?f 

TOi ^%tn? } «rf*3W (H*so») fw? mtf 1 
sin ’ft* <®n vi faPtl art? ; fm&sf* »mtot <«w5l cw?* *nrnrW 
mfa (H^sOfi) via i m*r hr ^ t*i 

'sifsui ^sW an? ai^^t? "W ^ 1 
Pm^trti atj?* *tfirctt e i vjws *t*i «tiW 1 am*! tv 

*rc« wi 5 tf?jrfc 6 ! wstw <sr%~s sterns 1 c*h*t >il%«! ^trefarc* 
«tf% *r3tc* f%n qm «atv® ■$$ | ffl l 

^wtf^in, •wafa*, &tiff**aif*F5 <sM^ «nf w 

^JSraSfife ^ <sp^5 «rtre 1 Ifi ftsi *ro ?jt* 

' * p *, « 

CffiSl «2tff% JRJfc *lttF5 «!tW I *3^' « eMtftC 5 ® 
tf ?S\VQ <sm *#5 <5tel ^ ^URMI I aim*! TOT TO* 
ajTTO <TOis y&usvi. ^rfroi ^tcTOI *cto ^to 1 

CT ffa *tc$ TO*#M»I *flH0 PnttOt, c*it fro stro 
t**ira ftrotitfni *1*0* fc*f%« c*fcto *rc ^trs^mrs sl- 
Httf 1 *ff«ICSp TO*StTO ait etflftre «t«v5 st*1 <ttTO j toi— 
&iW§ «Wt^t I TO* f**l *rTO* c*N 

(wtniR ♦tttsitfe’f) c^fsi vtfs to vfm sjito* fcvts 

^tc's ^tw 1 aupSt <?it? , ttcsf <TTtrl « ftfars 

spfgfl wftH tfPBt ^ J 5®ttt?ri ^1%*! 3tm ^5tc*f ^1 && 

TOWF it ^Flfil^tcn ^ 
^tc« < 5^*1 ^1 vteit ^Wjr vhr*i m?r, 

■gj^itt ?ntf§^ 51 to 

prtfICT *tft^ \ CT *tt« m ^t*ftf^« ^ »j^«ttt 



awstaa* i 


4>* 

a^faca, am aaartwa atsa smTOa af^s fafsm a*ht, F^ai 
awtaspa <aa*s <amaw atc*na aTOfwt aaramrtarF 

(H*SO,) ^*m toi aft aafaft ft TOT TOlff t 
«tfafc a?, toi atsa fcat v$rs aaaptaroa «m*a sts*) *faal 
atmaw %<vm *fTO5 att* ; aim«tw 5% atr*ta afw ftftr® 
a^ca aatamtaa? ^.aa aa 1 aaro*R ama * : w <*i- 

*ft stsa *ftta, %ai am aa’Ftwrcaa «st*ta ataa am® ataata 
ati atrs> -emera »ftal a^rsm aaTOTO «tfa*re aa ; ’ysaft 
*2p(frs t afaa^aft gmraar Ftfros atca? 1 ^atro TO aforo ca, 
amaw at?.a^5 ww aa«i afro aa< to } fam aaTOroa 
*rfw ca «msm fafw atca amaw ft «mw aro& -staa 
. afro *TO 1 caai afttro ca, am aaTOwa 'an* 

aftca, wfnrt «rfav *tfaatc«i amaw amraatca aftat 
atgaafaath aatamtaaf «fw TOto ?ro 1 

4*rrfsrfita! atatafw affaaa *fti atal nfaa#a^t arof 
ifatro toi atftca ; aai- 

(>) a HNO' # +« SO v +a H*0 = * H*S0, + N*0* | 

N„o, to«. am aa^lUBR atari *raronr fafaf® aftal 
5^ai aa^tawa to ; aai— 

(*) N i o„+o»=N i o, 1 (i,ft Fps aaaaawa am arom 
atcatca aim aw « am aarosm ^«,*m to ; to arm aw apfta 
atraa afw faftr® aftsn aw TOa ftvfir aa j aai- 

(*) N*0, + % SO*+ % H*0 - a H,SO t +N,0» 1 
N*0* «Nt«, am aaa'taaa TOtaata^atra «m«R TOkamm 
am aawa aft 5 ® ftftm a&al *a aatamca* arta aw 3tw %a*m 
to <aa*N N*o* wftft atwi apata^ <*ftw afaa^a afera 
atfroi 

■ ^tacW’Wfn ah *tajri atai awta ^f « ftfh 



*R"*R *rj to *RffR star fssr s?1 stes i ^ tot? 
stos^fss^fR srstcsi ss* ;?rs §<vr s^ri sens sfts 
ffifs mantra fcsRsR wvt *i, s<r to m Tf% sfaw ®t*i 
ffal ss sflfcs s* i s* stsl $ w?tt 'ass >;► rtw 

fcst*f «RRr ss sfirart onr i <st ^Rhfs *rrw$ sss ;wR* srt 
*m srir* stsrtt* Rafrs s^ri stes i sss sRm 
sltsfss sts H t SO, i 

»«r *fftsi i srafifiRif *r?cs cymes' sss arRs wr sfsst 
*tftst sfscs s&s isfe ^tR 'sssfas s^rl sir* ;— 

ajSS^I StC5* CTtSR, StC5* S*l SRI ^SR ^ SfS5 fss&l 
¥il f»ntn i *$rs ws’RisfMs Arises* 



*vt1hti 


jjijj fipri a cWsott fss? stfafc s&sns i x ^ sfr' 5 ^ * 
^ftt gftCTR StRttS snr s wRss <*m d sits s% sM 
^<*R ^R1 5 CStSCTS fssn RtftCStl » a CStSRR 3PRSWS 
fcsR SWT CS SS*I S*|fct»«tflfe Stet, '®^R1 sfss Stl^fc 

csfswR sew <stfsfc s^eses \ to csfscss sw foss sws 
son sRj dieses, sRR ^SR sew sji Sss, srs sssRss, ssR 

rSH ‘ 1 ®RSS <*& 5tf*fcl *R**R ’KRtSS SSS vfftSS 

'jAA,, ? ■" 1 " 1 v 

atsfsi sswts i f: * * *■ 


’rtrsyta* i 


wfacw fcsc*ra wits #nrt fwfihtw fcrn jkw i, 

^5t?( CWtW *fW I *fWW IffRW Wt*fW1 SSFft*§[ wfa* 

cwwwai vtzm wft® itnwfftTOR atwraftw *raw wfs «sr^i 

wit nww wttw toh f*rw wfatn nww .arrtw &?Hf wntw* 

^fatW (WSWW V9 ^?f«3fH) Sft«| Waft'S WWt® WtSf af^^S 5 . 

^wat*. wffc «r®5t w«f *$at nta i <«fc wtw vn lift* *tww arta^ 
’irf’ten ^ ^twa *rT^*i j wtcaa atfclc® «rtfww 

C^W^a iff w atfaal wfen, ^1 at? W^CW 

am ^«i afijai fH*i 'ST* faf*t£ i$t% i 
>**t *\ftm i ^ wen fSfw wfaai wafct ffat atnewa $*ra atfaal 
wt« i wtfaw wa<w staw $ fwar mrM* ^*ta Ftftn few ^i ^ 
wate cwal f^fnfe a^ai nrfa «&ai fcfca w *rrw aw $a»a< wwfa 
*rf%w ntfwca t ^ nffta wtwi 'dfafirw Wats'* wwttaa.nwifafe 
wal wtw t 

ww w aww tftaa (Jjww fact's wfatw & fast wafttfa wtraw 
fcwtafw aeaa wtas* wrwwl wcaw 5tw a^at ata <aa* naa 
w5jw wtw §yra a^it area i 

^\o»f. nffwi i stfi wtit cswwa Wiw 3taa w- <*a <stn ww <aaa 
fafstw afatw wwwtwfcmi aa a wn ^>ta$< ^wSt wfWtan 
Iwww afacn ntwa aajfts $na #c ® atea i 

wwawtaa ww wmt wrifr afnai wewa nfas fafsrs afatw 
a&w west eatw *ltcat wwastaa aif«rai wca s>ats few® aptn aptn 
ww %a t «aw*t wfaen ww nwwgtaewj w%5 wt® twf^s 
wt ^ai fw| w*t ^?t? ^*fa wtfnc® <*ftfwia ^ ^ 

wfaw wjh Wfst ?lew ntfwcw- wl j fww wen? fcna etfaprt 

%w ^fi wen*nr s wtwa nfifs w^t fnfe® ^ai. ww wftwwtn 
wfitca ca.'sWr® wtat^i wif^il wn*tl wtfwea t 

fm Wifr^w MHw ; fww wrwfat ca 





'kb' 

%, *w< fafe 5 ® «rwre 

«ff c*rf<rro *fhs^ri i 

ban *tfto 1 > «re*arRre* fc*nr 

c^faiTRU (c^fa^ arttltren) 3 rW Fffaul ffan^rl $v*«rf«, 

*fcrl tfi i *til*t Tfai c^tH *rf^5 ftfas 

«tfCf fiRI, *t?1 fstf* ^^5 mtn » 

rnfmmmmmmmmm 

(faf*rft?R) 'S (#*5%*0 I 

*khw Jft^m 'srttw I ^ 
^ ififM ^*f«fc=nr ? rf ^'5 fafo® ^srl 
CTWS^F frflR 'S ^T$R JTfJ^ c^f^ *t<rN <3^ 

^ra \ cm 'tosr « ^tshru jrf^s ftf^rs 
«fc r® *« ; w’frK'S c*fof*r 'stssr « »rfcs 

ftfsT$ ^§1 m <srrs ^%1 vftre i fafafinrc 
*W< <w «itf ?r snt? §*5»r i fSrfSifsra^ JfFstra ’iteTil 

srt, i 5jti src**i f*r1%fa?R s?f*rai ^ 

^*1 ^rs <frt^T f^fwi ^t?t5r fafafalR 

*rc*t*Ft« ^»i%] cffara fepni siito 

i ftfafw « smc^s sot* Tnr^w m *sf?re 111111 

m 1 5f^r, faftfst**, fihjfinre s «nr«R 4 ? etfafct *rc *wt^ 
'em? fw* ^'"n? ^"tr ^nc^, c*fat*i 

ftm ,— 






srarfe i 

* N ; is i 

ms? htc^h ^srnrsR hsrh i 

^&3 31 C’ThU fcvIS ?TC3 3f*NTl htcsh 

3f*fhr *tirr<§lc¥ HttcfettsfH 31 33^t?rafH ntw ^fostc^H i 

33*FtWH f»n ^f < 8r rc g u t mn* f «r*o*r 

fs*s% 33*Ff3«fH i cro ftfror hIt® atj?* ®r*i faflm *fk?t 

^sta fnlM* ^frod ata ; cata^ ata^ < 2^3 *tfaHtt awfa- 

WCTOf ufos fafa^ «rt¥tc« ^3t? 'Stf’t <2f»tH ^a Hi | 

aa’SFtasR ^f%? « ^taafftaa *fc* '®ff% istnrMta aat<* 1 ar^a^fa 
'TOlfo ^fHH, *lf*C®«| Ht3 IWfaWH TOftC^ I 

Ca^TH ^ttC3 «JISR Htfaa ^faal ^*1 aa^aSR 
<2tf3 ^31 ata I . 

vh *fffa >1 i <s& «T® *ffa3a ■st’^aaf ca?tH *tttaf 3tf^3l et^f^FS 

•v* 

W$5 *tT3J&t C^TH Hfapjff' <111553 spt*nuj^*fa fN I 

*BjHtf^5 ^Istsf att53 CHtaH & «2fSFJC3f3 ^<13 5t*t1 frt*T 

C3F5H HWJ TOtS • <2t’*F > 3t*3 C^*!' ^ OTftt^ *tt$EH I CHt$*T 
Haif%$ H?Wt3 'HIW3 C3 *t<T® '2fSF3C^3 Hf^S ftf«F5 

pairs' c*®a«t' s«t hi 33 , Miv a'Q&l 

«fffHPC3| j fa* «flTOT c*ta *$at c^n 
'5^«fI3 fnfaal at&H I f%| ^«l W’t’rt 
atfHCT C3F5ip^jf3 ! ® aHt* *WK&I 

SfCT m *^tj|U 'Si^SWJ CHlWia HWJ «TCH* ^3 
*t#8 *W %f$CH I aft CHtS^HatH *fo <3tt*f 
srftHf, «tf1 afct*! ^3t3 <$¥ *1*13? 

®f*T -^T® <*f*OT ^Ftastfa 




apWfaSR I 


wtif ’stal trfwc^r i <5^ *tfw & Jfw «tf<l 

wffcn ^*1 S5<V»m far^M <2W»| ct, > *t$l 'sissr 
arc*, arcwtwar i <*& *tlh*i m\ sfRi c’tn ct, ^rc«fi w 
'srarsR- wit*, wfiwcsra *tflran wfcfa stf? w«i i 

* Wfa«f*f 5T< « ’twfafft i 5t*t * Hst »n?CTtC?r %*ttW <S3«T 

«re*tir wtaiTf«nittf i 'SRit^rr *t*tt*fa arf^® arawfasR *r$tsf f%faiw 
^51 taper*! sterns %*rteH?T i alter 

Sttltt* ItflUl f*C*l ^j a, <arH WJN Wt<!, wisftant wwtte 

m *«Tt$ <®Ma ^atto wtni } sj^rt <*& ar.H’to rwtr<? issr 
cwJst feerwsl , ®*i arr^ c*r, wfrai ^ttw fare's ^fwi 
*t$t<5 ntrst i eewtssfaf *rtcr f*rei ?r^ arc* i ^tf% wf* 
5R alter faptf^® r&t*T WV^TK ** I fttl* appTfaSfar 

» 

•»<» '©i ^i eewnrsR «Ritan w *r*ftt«fa *rf^5 
fefow *rr *ti etfe ; fa* fc*tt* star* *rfsw wfcyl <a^5l 
^tfhr *r?f< w*fK wftarrfarai ^ * wswtanr efe 1 ® 

Wars ^fwi cw?m wtwtw «rw5 **\ et^c® ’itrs i 

'srttartf^rai i 

*rtt*f%* arr?r N H<» } wfa *» i 

wltarffanrl wmi ►.« w writ i stis ektcer dftfcaft 
arttee aflfo«rtar wd?r 1%«fa wtnar i *jfsrlttw tsrjnt *tf|artr‘i 
wttetfanii f^wTafar wit* ; ce ap**r STtenttar eewfesR wtt*, wh?i 
•tftcn *tft«f ^*tir *$n ettw i to t* « ’jrfffc® 

W t WW *rtt* } <U5RJ ^ JTW»I aftlf^r C*tt^CTT WtCTtfi lt W 
• ?? I *#?ft»l 'witt’Jtfa'51 farf^W Wftf I 

*S^ wtw wtifirort ftftfl arc*m^ fpfo* ajwtsni a^K?nr far?^ j 
. cntftlfl ^'smai^nrfr fc) mw 



aataa 


v 

^farsa } ata N ®1ratfaata ate® <at at*ata aata'fcl <*ti « a* 
afaai, tara ata ®tcatfaai atate? i 
, atfaeara ®ttarfaai at®faai ®aal ale® <at®® atai ate* i 
at®faai a^ara 'aata, Saaa, ®i*a, a®* ® aa®ta®a ®tea I 
caaaaita ^aaa ®faata <^fca aaai atfaal ^ata ^fes Wa 
«rcara ®faca, wrfa aa’atawa fcaarcaa aft® atatafa* aac* 
fafa® atal, ®fcarfaal acia -atatca fatf® 
ate® atf*ca i wi aaa c* ®a 

fcaaa *a,cat ®eaa aft® <at aMta aata'ft 
ftfa® atal 'atcatfaata artai §«,aa ata i 
®tcsrrfaata «tf f® ®tfta aatta a ®aaa afaai 
aa«iitai:*a atma aft® tata atcaN stea, 
at**rteatfaat® al facaaa t«.aa aa ; <$t 
faeaaa *tc®tiaaataa ®ttatfaal aM «t®® 
atai ate® i 

*a aftai i <4w ®ft $* i ® at ®ta facaaa 
cata *tc®a ^afe® atfaai aa > k '<*k 
4®&t atwa cat®a ata'a^ fkara arta 
acaa acaa feaa ataa afaai fa*f® attatfaai %&a fa® i 
aft a*a at; ® ®eaca atatafaa afaa^a atafe® aa, ®tat «it f- 
k NH,01 ■»• Ca O - CaCJ, + H,0+ ?NH a 

fteaacaa afa®ta, stfatwa aft® fafa 5 *tai aafa®ta ®<far? 
(0»€U) «*a* fataaeaa a ®t«f &a®a tjpta <aa ®ta ®i®caa aft® 
, fafa® atal <$ra (H*0) Wm ara *®ta ®t ®ta ®tcatfaai (*NH a ) 

' 'it*, ’'* ' *» ';««»'» ^V'* K ' v ' ’ ' 

aftt*trafatf® ate® area i *a ft® artwew aw *1 "srtcatftal 
aft ^a aiac® area t 

c. aft ®t* ara a* afaai ®eaa aai faat tal a®aaal 

. Wtii atatrawftai «taai ata j ®ca®t m afaai cat®caa 




*rftatfaa1 i 


V fa* atftai aWta a*a *ftc$ *ftal ata r 
Rttatfaal ata A 'arc*w •4v«» *[^i 

«a *t*Wi i cata ’itcar am fa^rn stai atfaal '*rttatfaal *J< 
catsa & f*n>aa iwlacaa ^’Hr ’pfaal aa i *fi *tca 
effete® *t%ca CT, 'Sftatfaal Wt®T ^ ?«Ktr® Cat$ES|a aW '®TR?F 
^a *r«frs «m &1§?rta5 <aa* <arlT5rtfaata aaffa tpfcsta^ ait®r f*n>in:aa 
**i atna< a^ai faatca i 'srtcatfsnrt ’Ffaaar faf»fc afaal fcatc* 
tetaa artfra artfs af*nrt art* i 'attatfaata m ^t%"ta £ta ; 
fatta aa^tta 'erttatfaal aM staa affaw ^ apt 
att^ 1 <a^f aHtisitPral catsn'Rtatata atfaal ^>ata wi ssRar 
atfa erfak a*fica atfo&t wvate fafaal at^ta, 'a as 'aftatfaat's 
.«t*af»p5 atta ai 1 tato® 'state's cata a^c® area ca, 'attatftal 
ofirt crt«f arai 'sprmr ; 'afa* fcsff at&a 
'atcatfaai srarfa® a^af 1 a$3 ifcati aaa a fc af faa ' N <$a£t 
batata ^aaaRaataaaf^fafa'® a^al m fcvta *rca « aa- 
narwa <*aTta fa^s a^al ata 1 fW « btej aawtt*f 
^ aMta ^ «r^ta *tfa*f« a?al afos 

ntta 1 

** atat fa«w «tfcarfaata aal fa<a *al ata 1 «i*&t arftsa 
a*i ^matarcaa atfaal c^t=t wrcatfaai cats^ia f®$a effat 
arfata, fcat a^ro fataacaa ^a fa^s a^ra atfarca 1 «$*tfNiatat 
cata *rfc* mfca t fa a l Rttf ai, faa aal afoa *ttca 1 

wrafWi asa-sfa atsaa at$ (atg gaqtg a caHr afffe) 
ata j?a aaat; fa* a i t wtfw t * arfac*i >T5at <ltc¥i 
<&*1 «rw 'ofanrt Waft's «tf^tn Rt^tf^ta arfai 
BtfSnit fw, RtsaR '®t3f fcvts 5ta*iSl a< 

«itai¥flR} afa Rtfe Rfaf *tnRtc*t Rtcatftai artai ^Etaacai 
5tt*wl c?««i ata, «t*t ^*! »tti«R ara ait^ 



^mi- 


nt 

<rw «ttwtf*«l ^rottf «f£* 
*tfwft«l ^JW5 ** ; q% m «tf?psrtc e l <?tch ^f%cn ^ 
arc* «rftw **it«rt* ** i 

f ' 

mm « wfUwctst ortf^t^ *twt< 

««? i 

^'sfiwra «rptt*3 »rft5 f*f»R 
3fP*I *t*rttf %Vft -*m ; H«H— 

h i «wtl WFtas?* (N,0) 

A i inrmtww ( N»QJ 

/« I 301 toWr (N*0*) 

/s | ^51 WtsTSR ( N»0«) 

/« i *w»ti 

WI 'S *W»tS *Wti|3R WOT* >jft« Wars ^£*1 *«ftaTC* 

*-* 

^5 (HNQO srfc|5^ <£\frn *t (HNO tt ) 

** I 


<«l*tS TOFfeRR Rl SR «Pplt^S W>) | 

yn* <sltw 5 rt^ w 'l w ' 1 *nr*i 

a& *Hto *t?W& fsrtt* ?t*1 aw Tfk* wsi ** ’rfSnii 

>v». ^trf csft ifcttf stwK’ftw *N (sjtgvnjtj) *tt* 

<m *HNj i wf* 'iftmi ®ift*tf*ii ftisr® v&m c* 
arra *tf*c»r «afe*t , fa*i?Wfct.fcvi!r ^?i 
«tcw; «t?1 *mfk* 


KH,N0 8 = *H*0+N*0 





yt 


fear c?%*! aHta *t*fa&t* a$a «Mrtt Taa- 
*r a&a i Uim uTaaTa 
area ^ aa afaat, m faat 
naw* a«nfinri ^aatafa^aart 
«tft afnai, cTt^oc^rw 15 ^ 

^tPf^rl a*a aal al^cs atta i 
<4atH aaTta«H a<ffa '•nptT 

aHfto *nrt<; ^ata arafaTt 4 ! 
fafc itW 1 ntr i bt«i fan m 
ata1 tatca aaa al atfca TaTta 
*rtal aftw atta i mati aaatasR ^nprcaa arta Tarn nrtcfa 
•W*H JfTlT ; ^TT atfa faafaal ®Tt®f TlfatfS «ftfac^ (flTtJT aaTtaSR 
*J< <NtWN SftlT <2|fal ^fm Tffa&t S5WK «ffanrt ^ I TTT '« 
«rTJPT afaal <5Ttl IWfT wmviw etfafe TfacT <Sr 
*tfft< <aatl T^nTTT T^cr 'TTT1 StT 4 ! afarf ®i%75 <ttra «■ 
aanaaa'jaaa^ai aiai ^rora acaj Tara « itfaja afar 
caaia nfaaia a vfas aa, -sata aaataTa aw Tara « era aa tf$ 

t 

afat*T® Cl^RT *ffafaa afifat «ftCT I faTfa laatca aft TfaitC 4 ! 
<flatl Wl? tffa T^*l TS $1 ^rfa 1 ® ST ; affta TfiatM 3*1 
afar »tifa w \ fa aftai ^ t <£it aiai ttt nntaa} na, 
T'lT'atfa a<6a « irtfa ^aatfca afaata * 35 ^ ^Tta n't amt 
cat^a aroaa afaal atcaa t air aaataTa faa^wra 's aarrta- 
arc^a aafal faa&i calfaa *m< w$ «tcafa% aa> afaai ^ ^faa 
faaa 4 ! fafaa a^ta ti » 

stflffe* *Pf$i %s)* 

atrafaa ata NO } ca^iat^aata «• i . ,jp>- 

«$ afafta a?N aata na«Ra ^fra ^cn’rt vt aw Ttfh 




1 


Jflwf '•rtvswa >if|® faf3*® ®f?rart ®t®5pfa 
fe*nr Ftf»nrt ftr»r, fcft ?fe® ?ti ^tw^? far*!® « 
Tff* «H®C*Rl ’if?® fatal® "im 4 ! S'fTO q< « MgqH *tfa 
'«t®**l «rtt® i 

»fr *tftel \ ®tre* c?t®E® ®®*®fa ®t55< *tfart 
® w*rofaft& fafar ffai ^*35 ®? t fa-si 

®tai 5 Pfa fc*m,**r fatal® Btfspri fawat®® toj ?nr 

^ P tW l ?§C® «nfac? I 3JI qW3S[CT?t t®*??’*, 

«t®*PW3 WW# fafat®?^1 «lt®l^<^?Hf WFfasi® 
%VHl ®faW i <VR ^ from *ofa ?® 5 rc®ni Srt*ni f®®* 



'si’fjtlaf » 

fare* ®fa*i ®^*rfa 4®fct ®*i«j< cst®n rewfaj* •mil ®faw,^?i fa®« 
wnr ***t*«RreH *f*t *fa<j< *&xi 1 c^JTO *re w*ts*z** 
*fa® c* res ’ffarefa wfav vr*tm fafer® «rft®, ®fal wrm smx 
l fan *s® refapit? »re* art *fcn re? 1 *fare^re^?ffl*fare 

5 Plfa f ?H ®t®1 *Wf»f® *&*! ; ?S1— ' x 

«Cu +vHJJO w * ^(Ct^NOJ 4- 8H % 0 + *N0 \ 
ret® re wi« ®tw=?wt*tfa® ret®, <?*t re re* *reret?rare 1 
.ijWWtJWt refit* reft? ®Ht* *W<; N*t*„rewre1 ®tft 



TOsssfoss i 


^ststssss* si i sns stfa to sisfaws «j< cstssstw <srfsfc 
sfillS fafafl StI ; fa$ c^sS® eftFlfS <«sfs® sfa*i,TO ssstass 
Tff cil'*(.«ifl fas* to*! sfiits %si s^ts ssjs ^spr fan fs:ss 
s* i toss sw tfsnts stss sits *tf*s# stfc, 4*ts« 6s* 
c»fas*f *rf*s#j*HSs ** i to swfasts* «r*rfar si <£& a, of 

i 

*tfft<* sfss to^Isst* toss fairs stts, ofe *t«rtt«f* sfa® 
to ^ptoss fsfets sftw $ *mtf s^ts toss arsi sfari 

FfTO STOtSSCS *ff* 1 S S* I 

is *tfW i <$s&r sirs* cstss fc*ttc? to s*#*ss 
* t*1 *tf*«i< sfirti csfatro sts* fafa tfarl faf si stfarl fas, 
to ssstsss st^sfas to®s 3^1 sfirsl f^ss iwfasts ^fats 
^ssi <fl*s <sfc cstssfas sts* fc*t* sfarl *rfac*r &^?s 
issttss sts ars zkft its#® cstspni toj stars qs *rtis 
ss fcfa® *fa* i e^ai sistasts* ’Jt#? st as® faf far 
*tc^ vrtWMittl ^ «Mcs *t«rMl>l TO1 TO^s TOsts* ssi 
fs<* sfass i ^ stms* sastass cs^rra #wnw ^sts 
sister sfa® atstafss sats fsfs® *§ta, to STOFaSS fcaS* 
SIT ; ^SSfv $St* CStfast^T ®t* *• S^Sl S#T I affal TO1 
fattfS s^lttf CT, <lfc at#T *W<tr fcifSS sttrsl i«s«l sttt I 

fcsss st*tsi >»s*i srfy *fas fcro <fafsrst«t* ®ss tost^ «• 
tfes, csssi cstsc#*rs *nrtt«f* ’tosstoto, «r«ft«. cslfs- 

Stt* StfSS &SSCT* S^&T *TjRt*11T StSStSS sfa® SStS 
SttS I ^5*1* SS «tS S1*Fl*SS « 4S ®N TOSS fafa® Si S^CS 

fa? *tft<^ sts^ ^rss stnsi >«si stft sit® ’ttasi i 
SSJ^TO STStSSCS? sttsfas StS NO S?t CStfasI^? #T «* 

sfa®st#si 



VntM . 

STfSl HNO a ; CTtf»ret«|ir '5flT 'S»« | 
t af® ^Ft®I i ' $05 <af®fil® alts? 5 

*$f%f?r « <?mri afast <a$ ai&t «te® afa®* i ®fcf®f?[t® 

artt®, ’Tfiew ^qftfsnra « atO? I <4$ *rf$® 

firfat® •« afiral ®it®r ®K1 tht, ®t*i s$t*t c^tat^ ’Ftfta ♦nrtc^a’ 
»rf$® 5t^ ftfar® m 9 ^wftRatow am fttf® ^s 
*fft® 1 fc*ttar wrfa ¥t^F eta® s$o® atna i 

Ik 

vsj i <$$ t f6f£® ^ < ?hr® c^rtai atfaai 

^?fa m«rr arttf stfafl ift® i ftfr atai ’prcssi ^'nhrf«t ^r- 
*t*t m <2tcaN ^ ^f C ® wrf^Ttiot 

aw ft#® ^o® Atfkm ; 

$ Mm a® ansa iww- ’ few 
foil >?t®a am ftf*ta ^t5 
ft®? *tfo® ® aftf® 
afori ' «rti am 
aflca « <3$ wi *taM5t$ 

• iwShihf i 

KNO w + H*SO, = KHSOg + HNO,, «?*T tea I 

*tf*a-.® aa^fa^tl a<ffa > at^ W Itftn fo*T ?$0® 
S 5 fsr#s *W ate® i ®gatga atalta ca aa«ftf*®t* fa;#t® *$, 
®t*ta afos^rtiwa aa^ta^=T ftfer® at®to® ^1 at®a< orata \ aa- 
*«1%®rsr a^.,c®*m % $ai 'i?fa fafc?a ®rtac*ia aft® ftfer® a^oa 
&*tc® ataa# aforl oka i sw foal sartfoi afortra 

aa*t» art^ <$ Tftft at® a< a$*l at* ? afW afoart* 
, 5$f* $%**tfoOT F# *tfo*1 C®t»foh*a I ***1ft®ttlf afo® f%=T 
foSf® at®ft® aOT® »ft^£® Atd m ¥5t ^ttc® <tttai 

wj *ft^i *npfl cftA ®FtcFa ’ttc? atf^al ’R- 

J ’ l ■ . 1 ' * • . 




wtflftjr 91 wfte yftT i 


Ttfirtl 5tf*nrl ftW *t9 : 9t&} ■#191 T|W9< 9^99 <w $91 9&r 
Tf*I9< 9? f^#5 9&T 9t%9 I <4$ ®lt*19 c (9*& 99Ttf9TliS9 TTl 
f*H9 Tf99t9 $*tt9 I 4*&[ 9t$CT «rtf9T fetfifa ban 9tf99l $9tP5 
4T§ 99*Ff9 9t9T 511*191 %#f & fetf*fa te«T TWtfc «t4if*JT 9$fT 
$f$C9 I 99Tt9 3ft9CT9 9f9T 4T 'S'S alT^ffWT ffifafT T%1 $33 
9#?l $9l 9^tT *Jt*I9< 99 1H$ 9^P5 9tCT 49^ at’T.JT 991 
T9Tf9T 4%T *tfl«|T 99 I . 

>•9 *tfN I C9 *t«ftC«f 99Ttf9Ttl Tit?, Tt9t9 aft9C«t9 9?9T 
99t9 Tt995t99 *f?T aft9T firfst® T9 I & f5p( *tft<$ 9^9, 
$9t9 $*t9 TtCT TtCT Clt9Tt99 ^99 5tf*I9t 

fNrte c#ft? *ti$t9 c?, art* 8 ! ^&t9 991 

# Ttt?l4?$ ?T9*f 9^91 C’fml- 

Ttt9 T9f?f% TfitTC? I 0 #9 99Ttf9- 
TttI9 C9tft? « ’tTT 3?t9T Tt*!9 

ftfalT 9^91 Ttt? I A ftc?TCT9 3!t91 ; 'JM’f f|ar 
B $vfit tttI *nrK 1 4 ^ *rihi #1 c?l9 *fotr<fa jrf?® 99Ttf9- 
Ttf ftfaf? Tit? fr 91, 3t9l 91^5 *rtt9 1 

5>n *tfw I ?t£S9 JUPnr 4T&1CT Wf? Htt « W 
&ICT *199 ®t9* 9tf99l <2tCT1? Jttt99 9£9J$ .4* 4T ’t'Q T'f 
ftm T9 I ^9tP5 TE<9 CTt9 *lf99$9$ *J%T 9^t9 91 j fr? & 
tft9T 4T3f ffifafT Tf?9l 3TC9T 4T <T0 T< f9TT9 $33 

Tf9£T, Tf^ T9T# ®9 9$9l 9&C9 1 $?f9 Tf? 8 ! 4^ C9, *199 
Bt9? 'S 99Tt9 art9T f#tS TfiHT, $91 9^P5 sfaifcr 9H fM$ 
« Tt<9 *tf9T ftfatT 9^91 99f9Tl9 9ff (tUt Cft9t^5) TT9 j 

^ i >■•' 

^99 99^#T T< 9tl9 3R 9^91 9t9 j 4T9 f#tT 99TT9 #JT 
« *19*1 !9t9T£T 5Tt^#TOWf9T _ 4^1T 9t*f I 9f?Ml9t9 .(#? 
c«ti) T<, «#T9 <3t$v 4^ ^19CT «9 99 9f*19l> 4?ft9t 
• f9T9l 91 3Tt9T9t«f'S 9f*I9l #T i 



K .* 



s’rftrc i 


Ir# 


THr * i 

l sittafc i?W7^t*ra ®rNHr fe* <*w ^tn 
wtnt ^re*f f*ii>»iw tst^ »rf*n< ?? i ^ittf 

ct, c®rc?tf«nni fr? *f?5tfsm «rat®' *t?r«f *rtsa& '•opr 
fwsifc «ms } f%i ®fcd snt ; m ?ttafc &hr «tt« 

toi ?t? i *m art?® «i® <at®t? «ra (<$f*rs) ?$t? »rt%5 

rto ftfa® srt^ i ®isr 1® 5 <*jf*T®c® <4fm <frc «npR 
ftffr ?T^Sl (At?® ?l»I I CTJJ ??, *PM art?®, ??•?*? 

5t?®, TO art?®, ftSfii® <nfa® e?f® <n® <fl®&| *tW i 

^Ftlf I «Ft??tafc®OT3?®?; ^?t?®t®Tf ®?«fr«??STaR®| 
3r«i?< f®fcR 5t?i ®i*Rc?tcrt ®tn?< «Ft? ’SFRt? 
3H*< ?$*l ?tit «n «pjf srl ®?fc TO? «r«rt=T ^ i TOTfart, , 
®fr®c*rt®l, <nN *fct? «r?f% TO? ^rt?? 4 i ^ti 

®R«I l « TOt? fcvt? ?? ; to ®i f®?i 

TOi? « c i f®$ ?t<? ?tc® sn i ^?t? tow ®tsi?*f srn 

?*ta?< f®?l fta?? f»n> N ?tn? ®® ®r®?< ?? ?1 i ®?*i st?® « TOrl- 
f®?t? tow fsrc??® %«,*r? ®? ; mapn f?s??*rc® ®?*i ?fa?i ?tt® i 
c?tm , ^1? ®^?1, \m, fro? efff® uj® ««i®&t »wi i 
«rewi? ®?rt ?%® cwi ®®<ft? ®?*l ?®&c? srt ; ®tft? ® ®I 
•TO? TOW *rcttf ?tafc ®?*t ?W «rf®f?® ?&? i 

itipm i 

«<» C*TC?tf®?? ®m ?t? < C« f® f® TO?, ®t®l 
fMt ®ram 5tf®§t ®? rttfw? ?wi ?t?® «a»§t ??? «t?t< 

?f^-n{i?t$» % \ *|r^ ^firfa® ®fcrtc® c?, ?t\ toi 
« rtnw* TO t TW? ® «a® Rtrre c snr «*tipr Rtw i <s^ rto 
^Prtt?^*l*tCTF f®® <|?^ l ?B| CsnT c*ns*t wt? 

'^N? ?«i RtiPK? >*• ®t*t ?t\c® Rtror «w 



Tt? I 


'hnscht twNsr f^wr=rr=T «rttf i Ttyr® cr tor 

« TTTN5R ^VtCTF, Wtfl TRlUffa WW fafa® HCT ; C*R*T ftfef® 
^*t*rtEs*mi t-stSi «mt«i $ fwi&t 

i I W? *m«fefsi fsrtrl TfiRtEI ftfo® Hi ^TOf 

♦utMt hwj T tHtafn® Hyrt*t nfa® nttT hii tNt® ct , to?h « 
twrtsr Rtts, vW mb *tfaHTM Irfans ht -, 

TfTctfa HW TRfafsR H’NIT ?m\ RHfTT ( 

* 1 TtVttfHT HtWR ^TtfftH TTfrafa* 4 tT®CHT 

sm, 3 ft « ®m Tttr } Ftfw ®n TTrtreR « 4 * 

w tor friar® tNct, 4 *nrtc<* ^tn®cht it*t ift « ®m 
.fcvw t$c® <ttc* hi 1 tNe® s stfir tttTOr ® 4 * ®R to 
'. ®r TO? ; £ s$5l ’’tftcsf* ^rfwwa jr, ffi « ®t*t fcvft *km$. 
Hi ; tost tNt tor « ’wNth tRNIto HTRi tos hr i 

*K 

« I Ttl$ TOR TOTOR RCW 'HpR *lfiJTlW «FtH 5T T^Tl 
«ttCT I 4T&I TtC5? CTt®R TtfHT *R TtfVal CTt®RT ^«t ^ITSiFl ¥% 

^fan tNtN Hif$E® «ttr 1 ®att® froR tn stir $r 

*1 

T^TI m gff^® Tt*^?l %®fM® *$Sl $*&} 

^ ^ Ttf, *r?W Tfaal c?«il m, ®r?[t s&R HTfHt® Tlftcr a, 
4 ® HN®tHT tor «w t-y rN®ctt toTOh ftwfHHtR 1 

CWTHtf?Tl CTRTRNfH® *fot«fc* fafitl T51 Ttfc® *ltCIHlj 
1%® aTW CWI Ht?tc^ 'HTTH 4T*s C*f^ ^TtCS 

«w ’tfart*) TOFtwi^ronr Tf^ 5 ® W3 r i 4®4t at^atrNfHT 

*W< hit 1 «t*rr< tIch ctto hit ^ t^I- 

ffH, '®trfc® HltT 5tfa 'HTTSCH? tJTTtTHH « 4T N. ’H N^CH T 

'HS5R Ttf¥® 1 , i 

TOR « TR*ta«R Tlfl® TNT Tfl® «f% TH, RWfTTtl 
Tf*f, 4tTtf*ni1 TH Rtf« T<HT$f TttT? ( 5 

it 



untwt 


v* 

I «r% W «rf»tT ®tr* *n \ 

»?r^i *r*rc«rhr wtm *tftw ^tr } <®<r tw 

<tp? j\ y ftlN w Wta crfi f«M «ttt* t W,c$ ^r^nr^tc^*^ 
snfonrM s’ww farafafa® ^ m=n 

>*«t *tfw i *tfa<»f ®tt6* W w itRfl 

Stttlre w«Jhr W fSrfars fcwt wj Ttf 5 ^ ** i wf 
W fitf sTtc^ni <tta ^hs»i 'sr^n «pft* w *r^ 

■sttc*r ?r,m * »wwn *rc^® *fcn, %? wapHfa 
-■itW *tfa«F5 i 

ya»r *HNi i ftfhr ^ arfa* artcs* IWtfr *ra 
«3«p® *fiw, <t ipf <twi « «tfsr* w,- 

WtW >*W *T ^Clf* S»Jtt *tf5fft3 5C*m «R ?rt%1 wt« i *tn^ 
«t « *t j$l *pf¥ ^ 'S3R- ^fwl *£ifa*t* nt*k 

eft? 4 ! ^Ffa^l ftf®Sl ?t« I «R 

^rfp® apts*rfa w®t*t t 5 ^ > <5 *srt *tcn 5T«i <w * « n 

f^hr aw ffcrt *t3*tta f®®* *t* K atJafc cfcv «rtfw i f*m *h 
^ ewf^® *&*!, *mr? «w « w ^mi artr® 

W •S'SW «t apfor 5^1 ^ 

?st*r *tfm ®firai Ml?® ^rfss ct, ^rnrst* >.« ®t*r vs 
m Ww ?w farareft w t & «Nf(i wr* *tforn 

aflfat War j aw TO ^tl Wt?1 '**M ?«R ?l ^ 

«r% w*ft\5 arf!?® w i arfts «r% W Wat® 
^fan I w4hl W ft^ar, TO*t«> *tftt9¥ Tff <?PR 

<8*W **1 w ^pr<fc*m w« 

TfW areffwpT; m w? W c^C'sm atfns TOptjM ^*15^1 
a^f% Wtcn *tf?*t« ^ 


■0f(, 5*, PtRn 




*f*®3*j i , va. 

ftt *m, $?, <sTff® wNi, ®- 

*f% ?^c® to*® ®fhr ®r»f ^ri *t»* ^fs® fsrfat®. 
*fc®H I *H WB Wl *t^«K*l*Ft *l^«fTr®> ®® *F»ft 
fcns^fa® ?^c® *rtnr-j ^*tr* fefo® fcfe® b*f®j ®tCTtc*r *ftf®- * 

*&*! «Tt? *hnf- fe*l* fef<t® ®l ; & &*tc® C®*t®tC* 

CWf*lE® nt'S'51 \ m ®fa® ft®® *$C® ®ff® ^ I . 

#® *wr ®f*®®*-ft®*i Thr^ <afflf§® ft? ®*r ®ftni f«mts> 
^tfliitt'i’ron «k ^f<® ^ra^srlwf^r c*rtfa® « ♦tjnrtit* 
Tttl ^HhfF® ^ } 'SfwM ®® **TSltf*C®. 

’rfa® «rtf®?n ®t®3rc* ^ wtf <2fttfs® *t?nrf? ®W* *fc£ 
*tf®® 1 *tf? *fpf «fl* ^^#ar sris % ^c?,. 

fira®^ «tf?ra^r #®t®cf i 

V* 'affrtf^tSf I c^ ®fa*M fttfr 

v * 

5 re®toj W5 ^trHwhi *fn ft#® ®f«®c® ; $ «rt*t- 

fwfi 5i^*i <$#p ^rf*? e i *tm ftfsrl ®f?rai wt® ®M «r**i <4** 
TO* 'et'n 'Spf^ TOtt fM® TOt I 'Stwf^ts *K 
fcfwiFfo ftpi® ; wMffotr *1 *f%® ^F®f% ©Tfa® 

®tf®t® toi ®f|® *lc® *1 1 ^r#® 5 nffatra «r 
5m ®t*nF f®®? fihrt w *fyr «rfwtfNt« *M 

l*«t? ®c*i?r ®ft® fafa® *^*l *t* j. ^®nt* n ®t* »j#tc W 
TOF *f^® m 5 tsft’Wtt *tlN ®%1 'Stfo’m *&rfr? C*. ®t?~ 
®r? >•• »w ^rt\r® •“ 8 «(ti®c^r , itwtfi RFt i nM - ft«n>rt*r » 

I ^nnt ^f|® ®f® m «rtwt^tf( ®H< 
'sitcarrfsrci ^tf «W® *fc* f^ri? <stot®% i 
ft® afa®. «. «wjt*0. ®lrtra ®r? <^cat«t^ f 

<8itmtPnti ^c® 5t^r®t®®sr «n®flw- <nt¥.i. 
^it® c® ®w 4M ®f®«® nv( ^an ®r 


Sfiff ^itc®}. ^ 



TThR I 


V* 

^ sstet* fc*tfsfT5 wtcsitfJntl s^, ^Ptft 
<e *ttrs srl i 

*fw« «hhr « ’W'ftnR mtifrv tci *rir, 

'®'!|tf 5 t 5 T^T TtCT? *ftrt<f JpltST *rftratM <2tT3 

^•$1 *rfa i te*!, *r»i 'S *ttw ?tf*nii <8rcsrar in *rtj$ 

srrt%*l fp stfwl irtfJtm, *tfinr sflfa*w wi?t #i¥t 

si«srara <^5 i ^fnl ’mtsfa str«o wn 

'5tft literal fcBPntffel «W WC®TsT fr*ffVtf5[t* 

i *tn«f 'eft* w sflfa*r«Fi 

«w ^nre* ***t*«Fr 'src’W -stfr #nrt ^c#* 1 ftiet yi tt* >rw»nr 
%e srfatf**Fti «nfh &*!* «w m #\* tfa wFt* ®fot* 
'srafsfst ; ft* ^fasnw $ *tWfa *rrM* '5Rf%f% 
fi* *t yrt c * pfftg® *ttsm *t* ^ i wtiw ft, *t*i ta. 
fafts^n i 

58«t *tffai i ’Rto ’srftreirsRt «fat*nr wn 

<}< *fim, c qfcq S ii' 4 ^firftpnr 

c^t^ni ^*ra fe*y ’pf^t w ; ftsjjFi *tt* CTftw*tftc* a, 
fc*tc** crNNStrs etfafc ^'®Ktc T <? %si 5f^w^< ^?rtc^ i 

*f|€to &t*ra ^■‘W *«•« trt 'stfr *fc»w §*fc* ^fhi ^rtsi* 
sifts f^fap® *fc*tc* i ftf *m *c*M ^ftsr ^ c*t3®ft ^srt^ 
*fforM &m 'Q *t*i ’tf^< i 3?sj^ *tft ^ 
^ c’rhstwa *ft? c i ^f*t*r ctfssrcsofts ^ftgfte fcf*c** 
W® *W*§ft TOSM <c««w ^ c*ft*r «ro 
Wr*^m wfn *ffiw« ftfiw *it 

^^ sr*vCTt?f ^srl 5 f^ifli <St?*t *f^f %vt*i *ttc?r srl i »i^'q 

m s^f siHte ♦nrK stwsu^ *mK% ww 

y^mtx erstc^ w ri4V» 

|9$p5 «^.sj^t *rtE*3rt i ^ ?FHr«i ^ 



*tfW tototc %s«raf^s sjt 

^ti TOr^tro Thr^ jRtH *tfinrlw ftfaro <tto i iHk 5*1- 
ttfo ^ %*fo m «rwcv5 Ttitf? %% to ct TOrfsTOr 
TO JR, TO C^ TtCSf ;fl «ttfWl ^TTOfw 13 43* %f**5*? 

^ fro to TOtkTO to i^si ct fTO -tor TO* 

3Ffs?l m, TO! <7& ^C«R TO? 5(1 «itf%¥l Fj ffi c y kfosS 1^5(1 
*(tc^ spsit* TO* cTO ^“"tt TOrttf ^s »tt (wti 
5(1 1 ^HTftfafSw *tit< 5ti ifare <sr^gf jpr tor TO,re 

§ TOI ’ftrf'f TO 5Rt5( TOTOl fTOffa TO? 1 

^§t TOk *tot3 TOr toww Tot TOi^r to sri j 

TOTO ft’fo ?$3l C^«T, TO ’ff^tc t l TO* TOT fc*t- 

f?'$ 13 i ftsftfSps *t?M TO and*! TO ?t^3 i 

*tftel I <4i$t TOl CTtfel TO *&Tl ^Ikf W 15 *tt% 
St^ R 5ltlS ) TO TOfS TO I sjqfcl &TBR *J< 5f%1 fc?t3 

TOffS 15 <TOt>l TOt< TOj? TO fffa TO I fcffSR JRTO3 
«r«r$k to ^ 3a£t ^<35 5ffim tow &rro to «f si 
j toi ifcpi fsfrol 51% ’uta* wfo 

TOl 3$3l 3%3 I Cl Tfsr 
^TOT &V5Z%, TOk^*tfit- 
TOt 5 (to TOf® 15 TO ’Ffro, 

*T^ &fSR *{CVT9 f$TO < 2 fk§ 

TO1 TO^Cf TO® qftv 

to& ^<n 

ifa aiTOtfi Tf® TO^r 

sn^t? ^ u«rt ^ fwi f^i 
itf^i; 5tw^ *ttnpsr mltro ^ 

fN 5(TO JUjrk 35^81 

5R&1 TOR ^53 l^c®! 'S 1CS(3 ist5<rtf5t #131"^^ 




'srer a, src*m 'wct* s* *tfrs m 

i . ^tsi fV, cn<n i &rr *itf «rc»twi 

*i\i nvfa src*« fem *&s. *ttflrt ttfctara t» <?*• 
fist fort ffatn? i ^«rt*Wfs ; 'stff, wssrj a *rft[- 

fHs *f vtat, c^ «rhr®cire m *rrf%»r flrttonr fwr fort* 

stisnr f%^53 <2fflfl *rcnr ^ ^c*nf wst^f ^s*. 

Tfcs fc*rfos Tfa? Ffcn ?nm? fm rc** f? ®R 

Tfcf i <s^sc*t *tffai *fol j&strs c*r, a ■*>•*& 

RtWCSR ^fSR ‘‘Tffof Stfot** fK3K W ffal ; X?fe 5R3S 

> RtWJT?[ Ht* K if 1 %1 *z*n wfi <*n:q*t 

*ttc?i 


^ wfoi 

*#fafo4 srfaPi? *t?sit*i i fet? *> i 
oNf,** efts ^s*l ft? srt j &1 TO?tRr f*f< 2 f«r 

«ti^r *ifo5 ftfats *^rt ^^wtfos £<«*? (^rwfa* *rpft> 4i 4*r- 
c& m irfoo ww «raftfo 4rs i 

dfortw Wafa «rfcf ; fefopM if 

*pw ^ 4fot1 Rmtfotf* *t$tot'5m* *ft«t t ^ 

« MN * %W* TOO ’•rf^rfc*! «ffc¥l 

if n^R %rtf? *F>£m <awi ^finrt »r?te 

i Rftr® «r *ifor , *rtt? effort &d 4p to * 
SR’fti* <• Vrtp «sf\w t^fRtsr «it^ i ^nfi »ifir® 

w i 



•starts arte ssiri qt*, >**» 

^%fCTT 3Jte (Brandt) JTttSS ®t*1 CSttfott «T^f¥ «M* { 

*<r#srfH ^tbn a aHtftw ap*?* «ro ^r, $|*i 'st^ht 
^tRf#ll ^ *<’ *fitew, <3 awtl *fcc*$ at^w 
ates tftt «ttr* i 

isr *tffal i *tffcnr *te f^faw art^** *rf^® 
f*rfete ¥*j\ ^5w*f srtf^l f%| *m ftwfa utfV^ri wta i ^ 
ftaf *tlft<fc| ^ff%*1 9ltt9T CT afttl '*Rf%fc «ttFF, $t$1 xr$F& ai'fW 
at^s i 'srft ®rsr t%=r <®t?f ^<afir, ^ «t?f etenr* « «rt§ <®t«f 
x ®nR5r «rfo? ; $$<atoni ^ a ^nrwnt 

’if?® ft fate ^ «ft*i «jaw«7l* ^^tfw 5<at? <fl spjtsrfw 
<* CaSOg) ^*f?r TSFT5T >W wrtf-tfc ^<atf fopajsr, 'SHte'f *8 at^t- 
Vt** *rfte Sfatltft* 5^C5f ftfaf® ^1 «TC*r*aR I <!& *tft^r 
WftrfSte Tt^rfaft* ’rffa**! stal teNnte 5«rm j *ftl— 

Ca» * PO, + * H*SO g = * Oa SO g +CaH g % PO g 
. CaH»% PO g C¥ fest*t Tffl 
**, ®fti ^ ,— / 

CaH.*PO, = % H*0+CaP t 0/ 

* 

<*& ^ffo *trr«f, OaP^O* «rTtnf?r *rft® ftfaf®^® c*fo?* 
'*ttC3f irTf^t^l &S3 5PftC*I >8 ftFlfte 'SHte* *WtW3 Jffte ftfate 
<$*ts ^urtnm «rtefta f^r#® tfm , fwsftf ahnte 

*s 

\a CaP*0* + >» C*Ca» % PO g +>»CO+P, 
fM® at^jjp >?h5*i ^Ff&rftsl afte ** -, 
aftF^te ftw aft* \ tatw *Ft*f3 ftte* : : KtfS«J «rf?lf ®tc*t 
Wl **t *ftt? i ^ "trl^ ftfl 

•v. 'V.^^/,:; 

’K'.wAMum *- *- -^L t € AlkL^k aiHa -- — li^r. - — -- T ' . 

w*i ct frtMwim y 

an® ^t?f i & *tf%* ar\M »T3L< P&S, 





Mr 

m? staffer fc#s ^31 «rtca i <$df 

<atws cfsrj «d atfa at^cas ar^an? i 

faaa apa,ita CTtOT? 3jnr c*t*r*T, a®? a aa ’ftata } at3*fc3T 
"stfoca af*i atsrt afadT atcnt tsi etafa® a^i fcd \ at-a^a 
nt^r atc*r t&vs arc* cajtfa a *tatir ar*a*ca? <rca*< ^5 
fSpfa f * 1 aftai af**1 ca**r at® sa atf«nrl %®i ara ®a afsral 

<K 

fcd vw a^ca *jp6ta c 3 aa< $5 fttfa afcra ate* 1 ara^rca* 
$pnr aa itaesnr 3 ca* a^aa ; <£& ^5 a^at® *rc* as wtf% *tts 

afcnth ^Stt* Sttfc caatSt* (Light bearer) *dt I ®t*1- 

at® t*tca #M* 5Ttt*f afafa® a*1 ®fea ’^ttca I af% atatfa 

ara,*a amt* a*1 1 ass apajta aft® atfMcs c® 

si a®, atsl aar* a§t* ®t*1 stir* ®t%®1 *?ta asdca ®t® si 1 , 

ai*a,®a sea ;g® ®* si 1 st ®^ vs ®tfStta ^ a^f^nri ^d ®f%®1 

^rtca aea® fsa® ®tfa®l ate* t 

*® aftal 1 afaja f®as^;to (at®ss' ^t^swf^ro) w® *® 1 

cate fsff® at«®t* fc*t® atssf *ttf%*i «d arf®«i Fffa®l 

fires ^®1 aftes* aess *t<frs f®sa ®^®1 ®t® 1 *t*®s ad- 

>1W^ ^rn ®fs®1 all® sf*a'fsfata *^®1 ®t®; : ?s*tt 

fest atal sfff 5 ® ara®a atses® ^«nr afa ^ar f% a?.c*r foas* 

*$®1 *rfas ste* 1 «ta ws& sr*^* sfca 

firfaia *$®i aw-irc sfa®i ^d 1 

**» 0 aft «rt 3 aj^ican *tfw&r ^fl j 

^mnacsi ct ^ca 'atwtf^atir 3 M 31 T^wt^wsT 
* 

«rtrf, aawr ^tla ahj^^ ?tf«f 3 l <«»• 0 at*f f^?i *Tt»r 3 t< 
•ifota ^ 1 ?rtsj aN=?RR crNVt ?t^ sift ^hr w stfan 
fSOTCta ar^rca?i *pt3 cat*? 3d *rl j afcBpn 3fnrl 
fsr#c* ^ arajja 3i33tii afka *tt^ 1 afa at*a w at^ 1 ? 
afa^atft®W3 3f 31 I 



*i*tfl*h tNt; fa* ct® sofa 

*rcn t <u^5t c«rr^*ttca[ <*& 4 * <ro rtsj * *it*t sr* ** *fa*i 
i c*r fac* *tfacn ct, cf® 4t\w ^9§t mn norfc 
smfa® ^51 ; fa* nt»t sr?- 

3t*a c®far *tfa#jr nfifa ?ri i nfa 
^*3 ®ni nfa, 

<®fai %rf'S «rfan 

fcd i nt*t «ito <s*nfa 
*fc»rfc*i *$i® nfafajTi ct® st^ 

TO *Ofa Wt c^Ttf® <W *fafa 
«HF*C®?t Ct® fH® *fc® «sflW | «8»tf53! I 

j;t® sr?** ^fani ntm nfam, fefi 'aft*™ ’tot Tfftr® ^ws 
fa* «w< «^w c*nrt nfnx nrs ^f«m, «rt?rw fa®* ntfa 
nfa storm stfa i <*m*i frwtfa st*® *fanfa sri «ts>* *tfaitt*i 
®Tt*! SUITOR *fa*fa ^fi «ttt* I 

fM*farW <2t3F$ «t«Tt®ft I ^fH1ofafanrlll®fan®tf 
®tot sft<gr® nifatfasr *t«rfa ® 1 c’tturfa^ cfftwfr, ^rffanfar® 
vtq$,ct9 «rn? 'sfafai'fln st*® stow fan, tp^fa 
^TlNfa* *tjt3nf^cH ftnfaf® str*®fa*fa® ®fr®*i <*fa frfrofart 
stcn’t fas stf* cn c*fa ^ *tw ’fan *fan, ^fat *fa1 
JttsrRj ®ti*t^ stc**tfa® swfa® *«®tt®, ®ttl®fa *fa*1 

fcfa® i «if% jjtsitsij nfoi *fam §8® *fa*i,<& ftwfal nfal ^ 
safari *^nfa whRi fan ; fawn®, c*® srs^w nfai fH’HW 
«rc* ®fart* or §*fa «jn rnfaffi stvsvtfl nrfafnofa csfafrn* 
* 0 ? ftfarl *rfa*i & n**i «rj smt^tr® 

%rt* ffanaifai . st*® n sri i «i cn antnTc® ?r*M?rw «f*® 
*i, ®i*ir®« *or ns'tfS'sfSnt ^wwi* ’ornfasr nfafani, sor 

«ivt§! cstStfa* orttife, ®tf-&nfafa on,?fa®, *fa$5 « ftftpivfQT 




*TfeR1 


'fat* W['| 0 $ < 2 hFJ* *ftT* art, num 
?$ *ttrt' -*lT^«f, «2hF w 'e faftn *fal <*r^5 «r«nf^«r erm 

CT'sul «rtt* i <2Fro*f <2tm *tcsnr *!faf^5 <stw- 

c*f* ^*1 'sr®#s <£tnF^ *tftr ^ «fc*f frs 

cntfetfiv ortcwifar »ift« f*rt5sp® «wfsr» stsi i 
strafes <2tt*i*t ^r8te '*wr c*Ffa tIw > i?t*mw 

*tf*rwl ^d m ; ^$rl* •ttrfiv ffrtBitst* In fW <&s 

wf^art *rf«nrt, & ?1 *m«iwpf c?Hi> *ut5 
^1 %t*rcr fH*t*iW ?%i «rft* i tanrw* ft’mWn ^tlfo *&stpt 

CT<2fc*I*t C?«*1 ottc^ sittrs cwtoife, * 

^5 « *tt *tfPS «rtf$’lf5flR *FT¥t^ 'Q ^ <5t*f 
«itm *tt3if^5 <sfc*rc*i «iw »• *W »it*i Gttjsv, v «tn 
ssrrf^fw « ore«T«r fSrf?re cmlVfre i 

«r^?^ *tfet®i &rarsnr fsrfar® *$$\ f^r «j*t* 
^^ord®; ^rettsR to ■, wn - H„P, HgP^ HP* i 
<ip? fqR&ft -TOT H„P H„P* ant HP* ?fa 'spTSPl 

■ > ' r 1 — ■ 

«raf?f%TOi 


SBW5R W fftgtOTST) I 

jjtufs* JfN H tt p ; < ®tK < 98 1 

■*jnw airif i4fN ’irtlw *W<i ^1 tow* sot* 

^ *S. 

f5rf=t% i ®?l* "tffr *tfat* *** $ *Hhr ^ «ro 

*rf*srtc*i Wi* *fcrt «ttt* i c*t* **, «rfe*i*i apro* «t^w 

*S *K 

&u§ i *^*TO <shF.ro *#* *dm irfacfftsTfro ftfsp* 

ffipH^%5 *tf**t&^ ^ ^TJf3R «TfJRF tSrfv 

iwi ' 



1 ®4®«t'Q at*®^® ?tfo4t fctfc® 

*tT>m ®t?«) l?lf%5t 

Tf* i *tw 'srtflftff- 

*tl *rf?«J*f ®%1 

<f3F 3® ®^ 

fal ^t? ®® 

i ^ ^aF src®nt 
■55 *itcanr «rt*i fsr^tr 
®f*Hl «J^fa %p %3t*t 'Slt'f f&3[ 1 

«2tC5t5f ®%® «ff® ; CWfSfr^S *!t^ C?, T’ft *&® 3JT ®SR <2}*® •SR? 

*v 

f*ffo ^irl f®®?t fff?t Rtfafl 4ti?r ^rfs® ftfat® jr* 
erafep® I BR® STJBR «f® *▼ ®^C® CT fsr^f® 

®W ®^ft$t®tt* ^fk® fcftt® <®w apw ft® c ® 
^'sjfefi TOiftp c*tt$1 *rTg«i ®fit*1 «ftc® 1 anrif®* <sirwz* fori 
®tc»t amfa® 51 m ; f®® 4 ®t*r ^ ®&® a arr^sR <2^3® jrM® ' 
W5W* *rft® ®* ’tforH ®n® ®tfegtt*R (H,P*) 

fifet® «ftt® #!fi, ^1 ^5 jrf|® fitf&® ®finrl fcd 1 
snw«R <2hf?® for®* *m4 j m 's < t*t®i ®t*l ifcrte® 

®®l *rfe® *rtra 1 ai® Rt?®wa «f*®*c®i[.®H ® , srhf- 

®WI &RR f*tfS<® 5tf? RfoSW* $Hr5R i2T®J® ^* 1 ® 
*4 1 Rtnrtfinrl qft® silt®® rr® ®tftT 

orfac® ®&r 1 

«t^r® ®i®OT3t ®f$® ftf*r® *hrl ^5t dtfa® at®® 

®rs j — P*0«® P»o, 1 yw <a®jr® m ’tfsxtt 4ts* w 

ff, P»a„^*tii ®^5i ®tr®$y& ®for «®®< « 

fee®® 1 irsesnr ®t®a ®ft® $*r* ?tc®5 ®r*r® ®tffi ®tan; 

am «m® (P»0 o ) ®Mfcrt ®c® 54 j m 4^4 *m ®® 

®t*t fe<s.n® ^nl«ttr® 1 ^ iftviSl *nm? ; ^fht 




<aft® i% apt Jrtwf®* tN h^po* $apr <sh??* toi 

2?^ tfcrft TO CT Jfjsrifo ■*$, '& ;— 

P,0 +*>B*0«*H*P O tt t 

«fe?l 

'«•* ®\ 

^ti»rw <2ff^ stfroi ^ ifrs ct c#r< ft#® ss, ®t*tc* 
Wisr®*® c*ffci wu#5)toti tor ^tc«jt 

«2t^F ** W< *ftCT« *Wl at*fW ~V I Wl «m[* f®s 

< *S *V 

f^rnf^rt*! totc *ift® fufm *fcn f®* «tTO ftf%* m *twt«f 

«W5 TO ; ^<(1 — 

>| P^O«+H^O = <HPO a j ^Tl’rfJfT «f^FWtl ^1 CT^l 

3iR3Fft^ <aft® toii 

* I P^O, + ^0 = H.P^O, ; #?tr® ^tf^ ahHRtS *t1^c*1 

- •* “ *-*'* <? *\ ' 

<flPi¥" k* i ’ 

o I P»O e 7^0rTfl»P0. ; 3ffa <a*?® ^^t*,jg$ 

"%»i ^Pts i -to- 

, rh I . II 

«W3j ^ Ra tori *ift® fsifat® ^ftsl spfror Rat’ll 
<5^5 *tft«t® ^ I «RJ C*!^ fajl& TOJ a«fa1 
^CTO I 

«3i *rfhFi i •<$*& Rtt&a f #lr® <rtft* m utftsl ®Rt*n ^ 
^ <sr^3F ’Pftm a *Nre to jr fcd, ®® to f<?ra 
#ti® &st*t atraft Rfsrc® «itR i to rk ’I'wastaR f % 
3jt«p Ftt*rai for! *ft?nr toi smi* <n£i an 

*s 

*Hj*ft* «$ft® <w 5^®ir wTOto® »itro ^f Wr* *froi 

jpn? <2fnp 4®1>l 3ptt®® ’’tiig Fff®rfl, «rf^ 

** ♦ 

»nt^- &s% “5pf%c»r, «rnH %"f ft#® ^«®ir® *wrt<^ 

’sftsron TO*i 3twf5 c?tw , ®i*JK c# 

3tft<® ftftp® v #1^, , ®T^t'a ffti ft#® ?f^w i 

^ *^4fi t wt^ djft® mm m ^finrt *Tft*tft® TO®? 


•erects i sva 

vtifpnfco fifar* *rf*tf**t* fstffo m 
m* af^rctfts ^re 4 !^ (OTlf ^ ¥^^J ^*W sr:n an zhl 
^ra ; $ ajprtSt wn ^fan qpf®* %ss»«t 

wt*n cfRra *trs*i qtfcn i ^ wrat* *rir*f%^ ^ n« x hpo 4 +* 

>*H*0 I c*ftfan #?P(?rW fSrfep® $f*c* 

^ <4^ «R*ftV ’I'fR 53 ; ]>t$ (Titfw ^ l 

^5t* »ltwf%* srfT Na^POg 4- i *J3 *0 | 

gggn wvfa gfire ff pft 4 !* qfyg . ffif ara. • 

^fRc?i 'srtl mSl »ryi tg» gggt 53 ; ^5tre gfe gfrrefts re 
c*ttf%5*rec^ 3;n i t ga: 3K$f%5 gtg NaH^PO, + hH^O i 

*gl tft^hPJtH 5tc$cs ct, 'Wfl 
^*r x *fir? «9fw C3f%3 '5i?t %Vr^?r , ®rftw, <st?i *rf^ wral am 
<gN Wwf 'Vr^gR wt* min'iai 

^ <af^5 z* Ffwfsn tF*r*f** «nR® 3fafl "«rfc^ T §tfnf%i™ 

^ _ ««4 \ M 

^3 x ?fW ^Rps (H a P(\f 

cF ^ft< ^35 53 , ct? "^ fti? 

' \g|5t^p5 tRR 3”JOTl> (H»NaPOg + «hVO) 

, ^57ftf$lR 5titSt^T ^^F^HNa'POTTilHiU) 
j (Sa a PD' 8 T‘xH ll 0) ~ ^"' 

• ISsES ^ S§^ . « fegja.fe5u» tir^wT wm.^ w fa fat 
*tf 5T31 tWsRs ^ii fa fa ^frr?fa*f3 *rsr ; .cwr— ’ srjprt- 
fa33 qtat fow s gferetcsw cgfe w ^ tatfinpr i 
Vltafa *33^* <«fa53 % gH ^wi^-jaiJfla^jflak 
~'^ f "(NH 8 ) grt ^ jg w fcww, Wiftftw 3*31 

«glit3fa 53 ) 'grtretfasR jtggQgw ^rUffis^ yt?r 

(NH,)MgPO»| t^^W?r ^5. fHtC^TCT W "c^i l faw ^StifclR 

fcwr «nwtv 




S»# 


iPmR I 


fo gr 1 1 foft ^rtar JBNa„(N H«) PO +8 H*0 i 

arm atfof’r arc,mi>? 

fe*tcs m , tflrsrf«t mfirfmrc m wd? arPm FTfan fast 

‘mrN' 'fcvti ; $$lr* wtCTtP n pr srtfttPrw *m U ftffafSr® 

fmtTrfr* ^r^r?r s i orfVt*i ^1 m&sc* w**r fla 5 mn— 

Na»HPO»-f-T€g S0 8 +NFI 8 H0 = Na,S0. +NH,Mg P0 8 +H*0 

* * 

atfom wrpft, jpt s c^ «w ^tRffSnrl arPw 

faf^r® ^t*r c*rtfim 5 mj 7 fT>, «rtatftTsr rpr x a^ « «r 

^5 1 . ‘ 

*11*01 4f5r5f%^i fcsturc’i nmfor arm s^pa* 

^1*1? *rfs® ^rtCTt^ra^r <£& mfjtfjRro ajn.iwftf ifftfl fiffSr® 

«5C#3» ; ‘«lfr 5RT '^tCTtfsTW 'S ^f^T 

brtc^ti «Qf5Tsr ^tn *mps? *rmifa *m ^ftprhr 

^•rr mw® i 

V* HfpFl I «H *^*1 Wl*/<?Ttf5* 

Bft»i' if 5 * far 1 ® (Pr»nsn isPrcmr 

ftfa^s apfkn aim (ftaijsf ?pr s a^) ^«.mr 

i mrcf® 5 * arm A? o P0„ i 
/ *ffel1 <flfmS (H 8 P*0,) • CTtf%¥ fofl 

»<PW^r &**w ff i «rfinr 

^stt*t ffiafa* <afos ftc® 

m^ral <afSr5 m*r i fr&wfiw 

aftfwa *tf?R#sr *nf5, <& >— • 

. 3H w P0,-H,P < 0 1+ H,0» 

«q *«t^ « wn i 

** *tStei i ^f mtts *ttw cmfo* ittfasi 
, 5^flpn w*t ftmwa fsr’f® ^1 c*®mf 

otRrw *t^w1 ■, fm— 



I »« 

<N^HPO, - Na,f\Oi , f H,0 
(Tftfe* = c^rffei *tt%nri jam. * 

' <?rrf$* *rferi nn are »fnri ®N- 

cta > 1 % ftfafa *fiiOT <rewf f*p^ nt^csl (Ag.P^O,)* 

.fcvm w i * * iU "'’’ 

l ofojtfw <$f^S (HPO^)j ~-^tf Jftsr^f srft 
<?iw*r CT^^^7’’ittc«fC8R cmfere ^i^rffw 
<retfW <refci wh i wfe §«.*ra ** ? wi— 

HNaNH.PO, = NaPO„ +NH a +H *0 
^t^stere c’Ttfeirc 'smrerfsnre *ft v w& «rr?refi^ ^rl <retffore 
csfelrere 'stlartfiTKl ^ ®f*i ^*n 

» *R¥f<i5F <£if?rB w\ m &gf*t Thri *ffirev 

<4faw m i c*rf«n:^r sot* ^nrt 

caifirct n ^tti «rtw i cafchre^ar ^1%® « 

. ntlcsrt arrar m *f?nri ^fa*r «a»nrre j> ■&- 

<ref^F <af»T5 ^«,*re ^ i oftrere <nfSr5 fon ^tir 

«wtv ataiftu Jiftw awtatfirs irsps aw ftfa^y 
f*ra ifitK cm< ^ i «& *rft*Fl 

vrei *!*&<& aft* <u^p5 fan m- 

•ffa* ^Kfafars 'srfcf f¥ *rl, sitfare *mrl at* i 

s>sr *t?w i <5^'Q *wi ^firet afirSfa 

<retoc»ni fa's* ‘tW epF?rar «t^5l awtK <a$sfav ^ 

cjFttto (PCij i «R v , m ’«rfw nffah 

jrfca f%f»r® $$t*r vfa* cffotfcs (PCI,) fe<s*re ?j i 
crftrfos sjc*ra fafm ^fac*i <af»re « 

■WWW (sfa®lt3Fffw oiPrO fcvt* 50r ; ^Wl— 

PCI e +«H»0 * oHCl + H„PO„ | 

’ fnjnw cft?t^5 « wn - ^c^tciFtfl^ uifew >• ^ir *lfai t 



**rft*t i 




**?,¥*¥ oif^nsr js *T5»iftW 
(^t?P5 Wll ; m — 

PCI, +- SH^O - « HC1 + H,PO, 

CSFfat^S « 3*1 = ^TE | 

W I 

(Tt^R) I 

*ltWfa* JTfa C J.fffuts «t* tt I . 

*|fa^C® ^tfS* « ^EPTt^ *R?t9 «t^f *lf*JTTC«l «Wt* &tt3 *S*1 
3t» } <5 pu^ wh ftw, *rW3j 'surt* «srff^r 'srww 

-sTtcw i *rc^ «&!?* «nrr?j c?«rmt* 5 t?i «rs- 

*tc33 ’ *rf*« 'sWrft’P *m3i fof*r® *»t*rtf**nr t 

*i«r « «rt^r *RPitin BWfo ^Mf*i <2t*f%* 
<srfatra *rt*t'?tfw5 i §*33 « 'swrRi 

firf^ 331 * vnnt «fai i 

«nrtn 'S «N natais aw* ;■ 3fa « stc® 

fts 3firc*i 3«nfr* 'wrartu *r*K^ 'sr^tn 

fMs ssutra %¥!< *rr**i ^cir i cFfa *nrt*f «N 

Wnjfasi, c«rRc^; 

5fr<5l tere ^l , df%1w s?r, ^tsl fcsM inti fww 

<*Ht1 «5«t¥ ISItt 5 ® ?*1< 'Simc*! 'srf^Tf^S <&C1 I Cl *t1ttff 

*m sit^, «tn it *fic®i iwtt iti*i *w 31 i 4*tcn 
5f^s '•ISITRT «IC31 *?*t1tC<1 itltlfl* Wlt*t 3t*1 <2t1t3 flflS*! 
otfsnr *t?K state* i $ *fti swa m <srfi* ci, 
<5<s.3ijft? < 31*113 ^ftai tai wnR ww itcsi .^§t vsi 
ft-sti < 2 tsi state* i . ^TtK *pnt3i *rctc«f3 ^wtcn 313 
iittf <2R^ tot, <a atr? 'o^t fare 4 ) fnPrs » 

‘wjV' «ntv f%*i. «iftt ftfinr «rwm «tw -, 



yjf i ffrT tot Tfw facrra T t *T T C<4 TO*fr 

cTO^l, 5 m , p «fff$ «twc*f atom «rtr* to* i ftfc® a 
frTO ftor to, Ttrt TOJtft to *itfc i tojt fcro 
Tfirc 5 ! ffatTa cTO *if*a3sc teS ?n i fa tot^t TO g fr *nrt«f 

TtTO TlS* TfTOl Tt5 T&* TOJ TTTTO TO I ffaT TTJT 
« TOsIt j flar*#® afar TT j t - s ft 

^rcsrt^sr c*rm atro to i 

* i TTffa (^W^JIJES^ ) ;-c«rfrcT <stta ^^farra to 

affa facT TrafaTO 1 TfcfrfTOi « faTOftca tot 

TTTfa <snn ttoi m 1 to^t fas. afare tt%to cTta 
sfrofa te§ ?n TfaiTt, cr w antf TOTtcn ^tV^t to in, atat- 

TfsiCTTl Cnt JIT 5 ! TOT TT^tCTO StTO Ttf^Tl, fafS Ttal TO Tffa 

» 

attn? t fa»ak toct^ Tal ata 1 at^ aw atffa fro ?t- 

TkTT fa? TfT5l SIT HI J 4 ^ CTt* <£T?f% CT TOT Tt^ TtfTCTI 

stfrcn, aflat affa nfe afa at*, ct^ sto at^ t*» afca* atari 
<TOS *1*1 «rtf® Tf*TO, TO* af*5l aftral *& *far StC* in t 
tt ^ta Ttscr* fa* afa TfStn, 3 a* atf tW sc? } a*e*T csffa 

«tTT Tf**t* TO fa* TOT SJTOt* C**1 *1* I CSffa «taT5 
Tf«C5 fa*, fr aka* TTtTfTCT TOtfc Tf**1 S*ttTO Sit* 
S^ETtt T9 <STO TO I St* «l| *TS TSET fM%Tl CTtSl <®tE** 

sit* st to , sncr fro** Tfitr to i fan* star anfr f&ffa 

TTETO Sit* CTfS cats TttS f*TO* 9 TTE*J S# Tf**t f*» aft** 
TO *TT TO9fT TTT^al CTT I 

«! I TOtHT TTfa (gfyTtTh -CT *ttC3T TfTT T^CT 

in ntCT ; TTW Tit atfTTl TfTCT, Ttcfo ^fSfT T TWT ®t«f 
TO *tfaTt1 TOtCTT Tfar fil#5 *$I1 CTO,TfTTtt«r TtStTO TO TOf 
TOt TtCT i <a\ TlitTta T«J.< fr«« TO i ^Tta TfV® TO *tf«Tt e l to 
(T ra)frf*tT tict i Tt*»fta ’tfrcnm T*r$ Ttitftraa <*tro t ’ 



v* i *tcn ’tptw *rf?<r gtfincl f ts i 
<c*rrfet Starts 

'*rtwtft*i ^'j'f 
*ttarVft fkajg sTTtg 35 *ttuc?a ftr®* 

Iw *t«r 1 arttfyfa *rttsrtfa9i *tf* 
c*rtti wtc$ ’tfWHtqs awm*t ^7 \izi } 

<5«srj ^ts? stn *t#9i &st* *rc«a 
^5 *tfr« *tm sitou, 4Ft^l- 

■artm f%^ ^ Ts«n^ tu fwar 
^farci, ^1 ^Hk *t*rttf nfac»it^*i «*"r fsaj 1 

1 *j**i *tfrt«rtt «tfo<rtc«i ^rf'Mh *nrt< »rf?riw 
*ffsre JR< src* 1 srffksft’ra cst’TFl c*ft i ?'fe*i ct ^^®il 7$r, ^ 
^ni«i1 *£#5* ’nfhrfsn:®! «tfal ^ tto *fc«r ^si fro 
«rtr$OT3 vi* ^ e i < *rrcarff*nri TP*t < ^1%c*rt^r s i *rtfo5 1 frtSTt 
c’ft'em Tlrir* ^-PTt f%|f?=7 Ttira ?7fain ffai 'srem’? 
fs$«fa ^t* *fo« 'srcsR^r 'etft 

*ttc* I ’tff <3^ ^*lt«f«I ^ Sfffn ,_fiw*l ^91 *7t7T, ^tTl ^c*i 
$*tn snsi atftl VST* fojfips ^t* T? ? 

^ *S 

^ttK ftc® <ttf%T9 1 

*9 ’flt’Fl t c*t*r *trcaf «5^ fo*r ^r%1 fe*rfj- 
'sN ^tfctwra 91 ft?i 'srtf^ 9 ? 1 f%=r ffa *im 

ttPT* f&tfJl *tfk®19 ^k S-sfa *ttS9i ^1 1 ^T9*l *f&1 9*TC99 
f®9 ^5 TH, &FSJH Wf* V i 5f 9**1 

'8Wt9f< fftl *fc?l, k 'Srwt^si-OT St^.C'lk'l W, 

CT^ 9tf? 9«9TE*f & 9H 'ST<t^. 

«r « ^rWWtfl v ; -wmft *rt i 

, ; ^fi i . ^thwmi *j^ 

«tm wiftw <w« •; fcciri ’iw?7r® c^t9 *itn ct, 




«rtrt am f%*s atefa* am i *r>rrt atfam 

aar* fw^sfa faal aa ; 'sasar mart £< wma %*rt fsOTa 
asfam ^$1 al 'sltC^'StlW W& f^m- *$V5 «tw I ^?tT5 

*rtal atlmm a, *rtt*rt «m «jc*W 'stf |- 1 

8< *t?t*Pl I f^f ft**, fro art « 

atartT m*ta, cnftvs aama faf%a a^m« <&? ‘startcaa^ f%?[ 
f%?nrt artr i 'sprrt %a fsa nflc^ acaj mai crrt ’rtH 
«fM asal artal i aft fsaSt *rtt(:<a «tc"5T^ n «t*t 'ssm 
3**1 afaal* C^a 'SSfCir V3< 'et't 'Sl^carn aWJ *f$ 

a^ai ata, 'stai atm <2fr«ra*afrtt 88 sro vg^tsr 'atsrfftati aH 
^rt atca i tatre ®?tai attest? ca, at fo-ir&r ’tfrtsf a? wtcaat. 
arnica arti i 

?rtMa ajsrt wrtj mma. <2rtrt mart arttfaa mtctT ^^5. 
atal «ttt? j aai— 

«r 1 mf?a$rtrt > — ca ’ttrif aft? art. etfal ates srl *ttca„ 

'smw mf? atftrti ^53 artm mf? rtrtrt fevrt ?* 1 f&ftt *tft- 

mrt artart mar t?rt facrt aiaata cwai , art 1 . 

«r 1 cart -,— artfrtl aa*il csrtttal *itm ca w ®a«f *wt?f msfttfe, 

«ttca 'ststca cart am 1 mmtrt atrti tart araart at*l «ttta 1 

®? I frtamm;— *3^,. fefftfatam /Stef'S a. *rta *WC< 

mftfamartmtc?, cat aamsar <smfm afN cart atarartti 

'srf^s aftm, ateaa *ttm fa»a< artamm mrftfat art 1 srrrtaV 

m«frt ?tfrtrt aftft atw® afte® atm ftrtrtfma <srcat«R aa t 

g< 1 (?&) ;— vtirtfw <*tt^rw *\m f^a^H , »wrt 

*tra Ufa aN apeatrtrt iiwr ai wtw sttfrtl. ^«rrt isrtrtc*it : 

sort n$ i »»t am 1 . ^rtw^s a^art ca. 

^ * # \ 
rttmtfaai artt fa^s aa, 'srci ^ atma afaa fafars atc^ afftai 

a»i artt arfaa. I art «tars atai. 1 . 



TPTttSM 


*«• 

i *ftafaal aa*rt (c*t*i) ; — ^rta Istra ^nw, 

.fefarsr a aaataarft fafara arfts i *ttafaat wrl afro *W«f i 
*jWhr aica* atr* aim cafara •tt'wi ata ; atotai cam 
am#s at^«tw a afr a^r® <sss?a afaatw ats f a a l aa®ri fomtfSrs 
a^ran? i afare atfoala aaa mata fcaa %f%vr-9rc«r?r 

*Wfa«rfv® afaatca, cafar® atsai ata ; <i& aasta caftai ctfa 
aa ca, *tt^f%5l mm %%r ale® km i amfaa? ca, 'f*$? 
kf%aatf-f TtWW ^ifC# OSftft® aiat ’Jfafta 
ftn atatsfa® alai, kafaar ^%ata srca arotfc 3tfaai, at®flai 
Wrta art^t? alaa drafts ; ®t?ta W atl I atsflal sra®rf ale® 
«3s?aftt at®»tl *tt® a^lkal *t|al aSWl a?flal cafVca kal ca, kf%- 
caal aftata faraa ®tat * re tatP il mmaltai ®rfatfa atrti, 
at®faal wrta faraa sjaata caai ata i ®ftia?t®ta ca ajtcaa 
^areata? «fa® aa, ®tai aft at®faal snml alt® km i <a®fka 
at®faal a?anl tfecs as?, aitrafkl «fffk a« mat mtcatfaai mta- 
a?t®tal (Ita) tsfff® aRrtw mca* aat< atp aa i 

«n>a afaata atia acat m*ta aa; afata i kai strait® ^1 ®t«t 
mraa ata*t aflat an ant* al mtatflat* aM ^*hr axai 
am at^awi mata ataa afata. <aa ®f*t alar ®?ma mate?® ala® 
atatafaa? aat* lafa® alal mats mala (mtaaaaa m^atl®) 
kmmca i 


1TI al «lWfaafa at~f 
” ajapit^ al mffa) 

atrafka? «rfa C<\ j catfoatfl? ®ta 88 1 ' 

>i«* altca stra art* ateaa mtatfaatir aM mtflata am 
am. mlaHta naftk Wr<a af^s faf*rs atca afaaliafar 





jtN Ttfl'r 3t*(ft?ri> <«3l?) ntwr i *|wft fcfaft® ^?tc? 
ct, *m? * <sn *iisn?nr rw|N qjs 'srspt? ?i <«itwtfii^ti ?r*t 
fcvt* ’Ft? ; «f%* fcf%n 's «rfl? qfsit? w ffar «rf&® ^t?r 
writ's <*Wft*fir ?M fcvN m i errffaw? fatN vra?*? ' 
’mvtfl^ii Mb ^ i sNf? r<? crfsi «rar (wtn?) 
FtfSral fa®i «rNTfwri ?tN jftrs <rfr^ i nfoscq ’•iNtfircti 

«nb *tPF ®T3*t Sf33^ I 

«5j *t?N1 I <H?i>l *fl&3 C3TStq 3M1* *t?3 Bt«t% 3tfa?1, ^NTtB 
J} '©fit a?*I*l« ?3,C3t<$Cq? f®3? <H3N 
^frsrtci m istfsnri wts i ft a 

faM W itsi ciNcq? 15 Sw'i 
t?% <ij^5t ftar Ml 
5Fm srq c?Ntq? erf? b®t»n ’tfiir 
<2fM «tt* ?3F 

31*13 <1N 3? 3^3 *RJB3 ftST 

fwl C3tR»t3 f%B3 <113? «t*I? 15 '01 % I 

fe<tf3f*lf«fB fR3T3 3Jt3 <93!&l 3^153 C3tBN? R3T <£tf%% 3T%I ?t« I 
<$3? R3*r 3t3l C3tR*I3 f^53 ®T3*I 3Ft33f UtMl feq 'SlNtMtl 
$33? ^31 33F 5R *fC1f «N3 C3t^I R3T ifas ?&3 I HIRST C3 
HtttlM 3f33#3 R&, 'Bftl <nt ;— 

CaC0„+ * HC1 - CaCI, + H,0 + CO, 

5t«tft 'e ®R*l arm=i?fr?R pf afir, «*r « ntwtMtii 

pf «f? *rf$ (Ca), $ ’bn (Cl,?) qft® faf»r® it?1 

*Nf3^f? f>< (CaClJ <«m 6Nf?3 <$3* <®N <***? *133 ar(3t3N 

^N ^>farw? »rM fiPN stm wn (H, 0 ) $3*13 r? ; 5 ?wrt? 
bNRf? «r?Prl $5t«rN 'srNtfwtJr 3W Mt3 CO, «prt^ ^r? 
ft’sf® HtNT i 

RNTfotl ?N ?< « ?N f?|N <9?i mil *twrf i <a*&t »tfNi 




sataa t 


to TOffaTOaHatfaai fataa TOa FtfSnrtfro 

TO# TOTOta atal ata ; t$tt® TO1 atttTO & aHfa 
«W# **! <P# fiftt 5 <flt ^t? 5 ! a«f® TOafr* lilfJi® ^ 
' TOrfw t i ^rcat i TOtfaTO TOi afa fafcrc TOa ca TOafam 
to, TO1 ft? aroa ®aj to -, TOa & TOa< TO# apftcn 

TOtfaasti ft*f® atal afa 5 ®tot f*ftro TOa ataafta % a< at?l* 
to t TOtftastsr tot at aro aata to i <at at#? *nrt# ant 
®tft afaal after? 'srtetfaasti aa*? arfaata toj 

catronr ?a ^ fro atai ftatiw i 

<& aatei i c^t=r ?trea area? tot to® atf% mftit 
TOtaft fte^a ^ifa TO «9^TO1- 
faati an <ar< TO ®$?fa TO«tt^ 
ataa ®a i fcacaa m aft® afcsa 
TO 1 ? TOtfaTO TOT ,?ft® asatt® 
atf# ®Wf«.ftfa?lattca' i fate® 

TO1- Mtttotk ca 'snaiftati aM 
aa? ?at? TO. ''TO to® atf® ' 8 * ffr* 1 

TOtfaTO TOt ^rc*n faater® atc?j ftaftftt® aa ; TO «# at#? 
*t*t<# at^ 'row ®tfr, ®tai atc*i %at a?a?t ^*tcaa at^r a$re 
%?? Jttca <tf%® at? si I 

faTO saaTO TOar to TOtfaTO ate fit? 6 ! afro <stta fatTO 
an-, tatrrwW®® cata ate® *ttr? ca, TOtfaTO faate tettf; 
la® atefaa ®tal to i to ca, TOtfaTO aft TOfa® a tea 
^ateca aft? faa^a afac® caai ata ; toto? aastca faTO 
a® samt atata <aaTOr at? 4 ! i Vrtctn ftfna TOa, atea cat®! 
aa <*m «jjrt®sr ?• atfat® «ttnt atatfnati ate afro area i aa^a 
«at aaa Ttca attata *ip& TOtfaTO taarata to? fa ai, altai 
%fa« itaai t to® atf® atai *tfW afaal cafara ®tftfa- 




TO al I 


tpftia *^1 fMa affacs nrfaen r w&arn '■rfertfaatanr wl n'StW 
^r*T, ®TO nfaatM £1 C*Ff*rai faa ; |?trs am 

l-tia nfrs atatafta* w*s faRre ?§ai staff ^ana af5ra i <s*r 
«& ar*t Tlw nan affaen carfastTO «rftl nt&nra nTOnl nt$ i 
'strrtfaasTa Treats nfr® 5 >c e ia s?tna afrtafn? amenta rtfar 
staff ^ana ra af%ai, *tfi*hr 5^ getja mta crsa< rtat nta i 
<£& TOa an® artrtfaati atm? nil fn<n srt jjtaa wn am 5 ® 
m i «i«s 6 t ♦treat nfaTO ftir atfatti nnaft at? awjftna ffacn 
^c*i? w*\$ ^na <£t^arfn ^fs tc* ersa'f na nffca , & na staff 
f% 5 j ’«rfa foft acr i <a^ nftol Tfal aw c’ta a, afire 'StlT 
nfanttf ^trtRati am 'ate? i spia «ftna nfcs ^rtartfiarttitr 
. nmft? fitter ^s 5 a®! 30 ** ajirct3a< rten nas aft fcrta 
atm «tf«Rf nfanrta 'aWfaTO am'etfafc f al nta, astn r^cn ^ 
artrtfaTO atm sta^ft an r^tri nttca ? apsatt catm sjna a®t 
•tjnrtr nfarta a*ca i 

stn * frtaj nrtntea ^tnfwti am wi « affcr «faata nfa- 

n® i 'srTrtfarts am m *rc*w *i\-, stn sfnntfa® rlca 

ferl flptrla.apfta *ian atan arca i wn naffc*^ ®a*i al ^fln 

*irri ate® afatn ■nafta «itfn e® r^ ®tcna <4 ietor r« ; far 
¥ % 

®a*i atatRati aHk 'nail atia ffaata w £?tc® ^®a ®tn 
<^5f rr t wir m*\ cr $ r *t «ftca, aTrttt aRaT?»t 

«r*t ^ftnri frr«. aft arn anrfflrti rhrtf® rr -, ^rf «rrRtl 
m*\ *f«rt<$^ arena at^p allst rtai ata i alar- 
faati crfnr® ga racra snta i <& aRn nrr^5t rtca aaara 
at*n ^fna ra aRral ^rtea a^rtatca atm ^na at«rf ata > f¥« 
atat Ftfnai afirtn « aRsr 'srratfaatcia aeai am ara- 
afr ntta m ; ty®af tn 5tta nfr® r«att® ba^it* 
Rn^atai rtrra ^ota at^fne'a asm cata atw t 1 



?»rhpr i 


>> 


*rc«ni 'srft'5* <stJrM ^rt^rtfs^FTs ?f»f ^ &c$ *ftt* ; fa* 
c*T?fat*f"»t wis 'snips* *rc*w 'srfa* '«rr«rffii*nr *M 

fccfts s? *sl ^t^rs ntc? j^itsnn *t?rc* cmsteirTfetii *f*nri 
"<rtfa, 'st?! 5t*t Ttin wt*r *twtfifati ?h '®rt* faffc 
*t? \ c*T'5Tsirt§traa c?fat*nr \c«nt * t#n *nt t f *nrl ftw 6t*f 
vt> mn «rftifir*tt ^*ra 'srr^tcw nzwtzi 
f**fa ?^rs <<m *f»nri, *$5t ?pt ftfas <w c?t^®r ?§r$ <4* «r*tn 
•ff fc**W ?? I 'Stftt Mt*l SRI'S RWfWttltir ?mfir C?«t1 *TH I 
wita «tf*ffs Rfa *rrft?i «2mr‘ *• ?vni 
*pft* *rt*a 3f«fif^'s ^nrr? nTf-r ?* «tiw i *m * *w *r 
qjfc 'srisrtfasfTi Tht ?tai ^fast's fMftfa* ?* i 

•I? ♦fi'fal I tfl**'® *** STtfaf’ra* «lt?tfWt! *tf**t< C*t*t*ni , 
*wj .srftfe mfitfjnrcsra «j? &§ft ?t?l ^rmf^s 

iff*! fafstfc fsirfcs «rsrfa ?$K1 ^JfWc? c^t.'sw? ^fts? 

’Ttsnt ?? } 'Sit* RSSR 'Sttf^tRtfaTC** *fas tlV^SF ?^W1 ^?tif «r^=t 
*?T* «rtr* i Rt*tfi*ti ?tt*t ct ^wt? *tt*» *t*l ^ *rfWl 
?t*1 f*<* ^51 «ttru I 

■sr^Tt^i ?T*>?hr *if?-5 'srfflflfatir *M *f*t*j *w*tc5f 

fofas &?! &U5 Rl*tfi*Ur «R7 ]Ft*I!3f*l 

?n ; Rfc *}«[* 5Ffa?t3 mt*R *#? ■ p r&t»T Bt?*l 
i *tUtn ajnrcfl* *fas 'srwfwtcini ?t*t?- 
ft* VsWtcst c*nfctfaf *1 RSftntfa® fcvi* ?m 

j.BRTfsn *nrft«fa st*rhtfsr? ^wtr^t ct 

i ??, *t*rr?rf5r* «ift? ofe ?i 'BiTtstfw 

I *m< ^ ; cw— c’tM’r* ?i BnftTtfi'® ’vrc* i ^ 

®r^®t ct c^t=r *w (^t??) srf«nt ffat, ^ 

. ?t"1 fjpfe ?tr® ^tw I 



c*nfa*ti* stf *► ; *rtc*fss srfa co i 

<s*ti «nrt? ^ffBR is -*H 'st If i ^fht fas* Wirt* 

«r< sf*3t* *** <«& *Hto n*t«f&t ^«.*t*5*i jrafafnc** ^tf*t 
fcsei *rart* *t^ 5*c s tor ■St? 6 ! *rf?*l «rfafWnr *f»f fc«*tS sc* ; 
<$t «n*tfwti 3f*f vfal *rt* ^sttt **nfa5 

wrt? *?m f%wt»f «wtt -5te*i *3#* »(fa*fs 55 1 $v 

*ti ^vnr ^sffii wit*^*!* &s$ *r*t<( *ft»*it4 5% *ts*E*r 

**; *1*1 «J^?f?f Rt*ffi*ts 5H efas K* ; **i-=-C0 4 + C= <C0 1 
b-sr *t?fai 1 'Brtw*! ®rti *^cs c5 ^,*r* ^*, 

«t*ltw $5t* RTTOCT* *te '9*1 'SWSJT f*F>»fc ,*t**f ftfaps 
^53 ^f5C®t, 'sr^fwrtf®!^ i^iS ftfite 59*ftS §5f* «p|(* «(?* 
*(3iS tf(*C5* *[f5S fafifS ** J -stf* nsrfit 'srftSOT* <H*rtlf8 *J* 

'sms fifas 5^51 Ms *&* 1 *f* Ms 5 t ^5 
nfrR artwt* *<ti 
fwsit *mf®r® 3^1 3?*, 
st*l 'srhrtfasts 

*t**t *fttt** 

»if5s uttfaM *m.% 
f*f*IS **, ^S*tt 4StS 
TO* $t*1 *t* I 

®»*f fa* C*f*E®( <S^tK -4M fa* | 

TO* »rcst5 <awtff **r&rc*t Wro #1 ^t£®( <3 *fffo&r *dr 

35t5l <S^ i- 

C 4 H 4 o g — h 4 o = c 4 0 tt 

RtpnfaW 4f^$-^Bi=fSif5js <astf « *jtTOt* 

~ C 4 0*=C0 t +00 

fsrfars 4sti * *ni'TO*=TOt* to* « *ts to*» 




i 




ww aw stl ?f*nri, ■'sq-^t^rtcn *cti Iwnr ffal wr 
m i 4 I *nrttfi>t farte ; < 5^2 m^rfi 'sryt? 

, ’rtwfsr ^s*l fcfF® i ift ^rf% *rcr <wftr «i 7 t* stjw *rf?N5 
fsifars «rtt*, ^cn« f&rw ^tc? «*«i ^f%t^r, tsrr«i faraw 
wf«Ri l *rarfa*i5 ^ vn *rtfo <2tf?& 

*fa*T <xtw\ wf 3 ?® <$*ta 'srets #taF§* f-t<rfw «srfSr® ?w i <*$ 
*tfW^pf . c^fsj ’ll 5 ® wi ^ *n m srl i ^ 
«rc*w *i\i 


w*it<rr»t i (*rt*fajt*i) 

snrsfs* srfsr cil, ; «t* >* t 

iflip ^5t?f Whl 'Q 8 'St’f fsi%5 *^£»T <& 

*W«f£l frvttl W\ *W1 fft T$C$ JjKtf 

^a#rai, Hit* viwm ^i *rt*Ujt*i to i *ajpfa% 

<3 TtCT ’twfff ^f%?t»t 
<bw «nt*, 's^rppt? 

*t* ^rsrtf^® ^fa*! 
spnr ^ait’PttU 
^ipt? i 

npifoSl f&ra* sritif 

tq^p&t «r*i*£f CTfal*!* 

w TW*!’ W ftw- 
fas ^firart C2t®n&i 
«rc«tt3jif • $#5 «r*!t-'’ 

tfin ’qrffai, 3 jnr * 1 - * s*»r fe^ t ' ,/\ 

.. ; <tnr vstw cm* ^*r tW- 

. *ftfc,*flirt. itcx i 






nftel » c’ftfetfjRR 4ffi$& 4ft -s^rcf jh « fsfcf * 
♦tfctf fffSre *fast, c^tf *ts ffftes ftfairl ^5#fsftc*i sr*itftM 
^*m fir i fHN *fctf ftfl ffts ’Fir arts fit fftii, ^ftf ffis 
si fffsRi fffre f « i 5*1 ftfj^s ftf*c*r f#? ffrtf ft?i vts fre ’ 
f^s *Tfs«d i m cnttrfHf *r 'srrf'rcft? ^ fsl Ite ffctcff ftcfftf 
vitfH at ftffre f^c*r frtcsf nfafc^ fn^amraar 
f Jfftf f^fl fcfas I Cffttfaf 4fft£& « fftff *jfetcnf irfftf ft* 

J|ttft5f*tt®I Cf flfc 'Stfl 4^ ; — 

• KC*H*0» + KH0 = K,C0«+CH,r 

.0fttftiif ’ftftcfcfe's *fc* ffeft ^'aprtftft* *tf * s srqtfHf 
sr’Tffh’t ftf , f < « ’tfrfffft 4ft 'erftl *tft<' I «tft fVfC-f 
<355t%^ f^c* §fl f?c* '5n?^n frfi ft*fs 4ft ^rtsrrfsftt « 
©%r fht ff i «tftrs 4^ ffsrtflf 4f ftar *c* * fts 4 ! i 

JRC* ffES fftf fCf J & fHtf ff<&t f^ft ftff f%5 

ft far® f^c*r, *ft ’iflcf *fft* *n*f fffFtcf at^frs f^irt r 
«r*rtfW atsfas ffrc«i fcft f^cs Cf 4tjtfi*ti fM ft<s fir, 
f5tft fttfa ffffcf Stff fflfl fHitf ftfc TfS'St’tT fjfeffQ <2tt«t- 

'sjM *cf r 4f^t cftst'eirfttcff cfte®i 4* 'srtf'scff **1- 

fW 4ft ^ 4tWRU 4IER ftfl *|ff«J< *fffl CftSCTf ftff 
ftfft 4f&t sm ftf% ftf«t fffCT, ftftfftf'ftcft’t ftffiNs 
f 4f#l «tFS *tff fcVHf fttf I SRtfH ftff fftf Cf nfs 
f'&TfCS *tf1 4^ ;— 

CH # + *0* = CO*-j-%H*0 
ff4tfW„« *4rtwtff^mff^ • «m i 
finrfinf f%?r1%f nr*r ^ <m$ *rt <*wt- 

ftrs ff *rt i c*ttft* &5t*t ft?1 ®it*t fffkf $ft? ft"fc»t , ftf? 
Jiff 1 ® fffsr^ Wt fffl 4fti 4Ttftff amfns ff fc5> fffi &i * 
4K*wfi «rffs 4lff '®tf fl 5f«rtfN kjr?rt i 4^ 





^#v 

wtt«l Tfsl efstfsr® flWPrct?5tw nflem «rt$?«<(t?*f 
aftw, *t*l »?N ^ atn *ifWr» fsutro fe*i$** «wt» 
•tw fhfc w i 

*tfW i - •Jf* / ^ fkar* srrtsr %* 'srfoft* <sti r® tc3 ® 
*w^ Ttw <ats;fa® *rtf% Tt*R nfac®! ’#« . |, 

w§? rtt'^ra ^^ttfSjTl 5 rff%® n* *wti fag 
t&x, 'S'flfn m sFt'tt wrt ftforl sv^flan 

itfcpi i tati atn «*& ct, ®rtf® ^tJpr ^forftr tot ct at*f vnt 
ipwBfcl atarst* fffl ^ fnflfiatww spiai 

«r^s? *tf%fci fofwi xrtf i c4ht f%n '®fcr®t* tim <sf®^ 4^«rrfiT 
*tt®ra ntPrai *5if«nrt f?t*t m jftri ffai s^sra 

fror fas <st^f®t® sr| i wtt*nr s’jfs n% 

w a st*r ^»un, «rti 
tft^s ®t®r % w ^ ’fa ’tfsstfas 
r^f 5#rfl, stcn* fas Tgtt*f ^«r^gs 
*tfa«jt?i stf «fsr=T stars «ttor sn 5 
c^ etsfa® ^ i 

«rtc®nr s*j? faaatfara *f?sl 
ws*t* stfasi fitaw •twJtv 
St3«! %*tfH S*jfa «p5?f*r® 

srt i sfa «rta«ttfa fcs# #* fa® 1 

sfasi s<$ gt*fa srfan c?«*i ®r®, st*i ^c®i ^§3 
9t^m sfas sn *tfa®tf*r® stirs *ttf%c^ sr( 5 ^®irh fa®- 
«t«f <srfa<p «tf%srtcef <sarsj s<j(® «rs*fas ^$cs 1 

wtsa «mr jtffrrrt ssrsw ^<**ra *® ss- 

stsststr® «m®sTftffa:s 5j#r& «*fN stf*nrt'st^*far®**i 
SSfaH flHflm *fclt fWtHT^lv 

’WWB C^R 4 ! ^ I n*v4ff® ’3C#ri* ^*ttwi 'Sfmt’f 






^ o 

?t?1 <Sf*t? «tfa*l? *?& ?Nttf I Wlffal ?fsr? ^«0 <3^ 
«r*fa artful «r«4ta 5? ^r*fj ^st* ?rc*r fsptff? *c? j 

fact? c*Vr*i <rretre af^atcM? ?f?-5 ^fiff%«rf?i Jia?t*f 
*ttt? *n } wsjl & ?t?l f?*te *ttr$? *rgt^ ?rc* rel ; 
<3w CT^ffTt*^ ?i f*rat*r? < 2 f?M ?c*r i 'TfN^t? srfatsprfc? 
c^ c*? c^snfn, c?*t StsrrH^s ?fa?l sit?** i 

c'sff? c^’r&tnrr-n c®ft? ?i <5T3 «rm ?t?i *rflt?fc3 bs®i 
?rfte -ertu fagt *rc? i arlz*t ^^r«trc ^ X s fa? Tfrtre 
fa^? ftn »ntc**f?r fa<s? ?ti ?t?i ?tfa? 

*&U ?? } fi^arN ?t?l c?&? ^1? 

f*r^ri ?tfo? < srtf??l awtatc ,9 t? ?f^s jtvi? *ftc? 
arl i ^rs ^sr *ifjwtw aRt?r*f *ftc»f? fsaj fart 
* ante*? siw ??, ?>t?t^OT ^finjtr»t?flr5tii^ 

*?f*ire «rtrv i ‘SW’t to «R5T*tft ^fa^fcrta «<fa 

*?1 I 5TC5<5, 9I7TCM? ftar «wt- 

?ft ??»t?f?i »rt^r?*rN < 5 rjt« ^iri *it*re< 

?t?i ?*f?c*i, $?t? ?t?faSr5 ?f$T*®it?M 

’*? ^*ft? sr^fas ?^d, CTfwa «rf5i$ ssflaf i 

•tt*R *ttt? I *ttC?' csftn CT^5!jtC"»ta «t?f$5 

5 ^®l I 



( ^fanpforH? *rrfa ) 

*fcf fa* Jtf? C*H, ; CTlf9J*t^ «tl Vr I 
fcs^vft?*^ ^?br «ic*w is w artft i ^1 ?fa5ta? 
srfa® ?M?fa* *r?tfR ?^?t ^®w? sffl* <«i* «t*t? *t?rtf 
%vm are? ?fa?l, «twrtw ?*rt?5r <?rat?i ^ ?Hfa *w<&lt¥ 
«fwt?ir^ ’tit? ai fc5pm*it?* ?w ?m ^ws^fsft^ri ^ 


wflrci 


'sW wit* « a vhr fare to ftpw fcscsta- 

*itw *im fcvt* * 1 » 

«W cwthmh* airt¥ « w ^W^rhjtfyfcn 
fsrfjrs ^forl *tc?y f irrfVn fcs$ *%«t ?K 

fcvni i ^^c»t «rl»rc*p*c«ni sr^hs «rc*i ^yrysy jjf^$ 

fsrf^r® yy yf*rai yrntyfty «f*wtvt^ ’fit* y&s «ftr* ? 

wi ;— 

C*H*0+H*S0, -(H,80„H»0) +C»H^ 

' grt ^ ' M « trea t y * *= sj*ifaf3S3 *for* vitro ?N r 

v *»' • • «**,** *v" •* ^ 

<qt?i re tro 's ro*artro (Pttfayn^jprare^ sfCte in rore , . 
orfare ’tttre nr, ^rojretyrey fow^^PW* ^i*fift- 
c«f? 'srTOtre i «raf-rfe «wta* ytro ^ 5fw;rfa- 

reyyfrofyf*r5y*yl cyrom* * ^mfrottr tm fcvra*re,' 
'stfl fcsrotvttro ytrety yfc® «ttre i «i& ftar yf*f 

«rre i *w firai ro* ^fayt* *m yrs *rro « a*wfroti «ftn arc 
*$?1 y|y } xst^ fas’* ^srotvttro ybt ^ryfal «rtre i 

fcSTOtVttTO yf, *fw « ^ Wf faffal ft®? fcSTOt^tTO 

ytM wtcr i ^ yMfa wftfr *rfro **ro «iwfircti yt*f « arc 
%vm ro i ^v^frsrotrotroyWsfoy 
»rctf yfccn ^ ^tn ^Wfy*t* yft « $ «tn «m frv& 

C*H a + «()* =» \C0* + 5 ff*0 

»vt HiWl i - fcsrotvltro yhn bct «rf% *sr ♦rfyyfc ‘1 ;ro,ro i 
«ro& re^ro ^ yft’Sfa « terete*ftro yH yfti *ffy* 

^«f>flyl SJfty froit am yff% at? 5 ! yfare ftfaf<5 Tbf 

«sfar^| ^$re -«fiy? 'sryty ^'STtr® 

\ *jtfn y^itcf ca, Jf%5 yfwfcsni irw- 

:,.#Ff ^rfs «}«*» } wstw yt^y &r*R »w ^fy- 



I 


aft® fSrfsre atari aalSTmr am fcam w } jarat? «r?yT* 
wr *j«rar atari catena arcs f*a< 'erham aim aft - ® m i 
«atc»i ca *rfm#5T avals® aa, ®fal <s?;— 

C»H' g +*C!* = 8 HC1 + C* 

t®cate*m¥ atm « sfirffa = aaasfaar atm « m?m i 
><m afta^ | cat®a 5?a*£<attaa at«rr mcaraca m 5 ! afaat 
®awi aata m^rscm aftsfar « tscatvttaar atm mfafc arfsna, 
f%| *M *tgt cat®taa iitiaf fa^ fa 5 ?. tsaaa *t?ttf af*® ataa » 
^ftap aftartia afa»® ata*r tai a?ttari aftan mn ®ifat® atftca » 
*t t®aa«. mN'&ia atwf®* am c,h,cu i 

* nttSWftBR <lfaSR 

atwfaar am CN ; or)f*iTf*la ®ta *«> i 
«jwta a aamare aa afa® atatafaar to fafa® atal at nrca r tm 
ataa* aaft catfaamrK' ^am *ta -, <at mrftf ata® ^ta® 
;?t*rc< mrM fcvftr m afaal, tart* ata atcatatPR al atom at- 
atrs i «pfacaS 'sr aSta ata® atwwtwwr catfra* mt< 
mars. atari atca i ^faHatca cs aam aaamwa a® 5 mtf 'ate? ; 
c?rt ®to 'aatatfa® ataa? « 'a cata |c<a afs® fatal® afaal ^53 
a^ca atoa< atfanrS «ta aSta mts a <jai afs 1 ^ «pfat*S «ra 
nSfa a$ rnmMf* > cntSrfaa* atcssitas al attorn msa sat arta- 
attas «ra atmjal attorn cats m®® afaata mi tats fans 
siasta c«N at* i 

<$SrSl aft<*tara atcaafa® «a Staff* al a3to*fS at** atfasf 

Ws arfscs fcst ata® 3tom atm fa#s a^t® ate* 1 <fc amts 
<m?r«fft a*fff* tata 5f^ f*tcr wra aftlta «fcaii 1 *itra- 
carrcm art »mr } aetata ma td cartnt ac«a fmt 



« wttsR tv i jRa m t aR 
Pww *nrtf » t?i wc«i «t<5j$ w ** i wCTtWR stcjh? wf «wt«fa 
*ift® ifnnriShf ^rtr^tc^r f^f^r® w$v\ jrf£?rat%5 *i n^t®is^ srrcV 
offt* ntn< Wt» «rai i ^ Ji**t jrafa«R <nrtifa 
’WfifcfN m«f?f '5TR* aflfti -^tn I 4* «t* ^RWl 

Jrtrs ?i#i? WK fifos ^si ^fts srfsw 

, ®nr %vtt^ 


♦ttsflfel wfl csw'tt®! <sm tt r i tts- 

fori tvt\ -nt\ i at je**i ^rmw vfnt «j*t* <im ^t®r. 
«ff f% *nrW ^nf*ifi^tti *rttf, ok *pr wfl csfat^r 
mt «w 53 m t\v *n i sfm ct 

^r*ri ^retfsrs *i vt*fo i ^itcim c^m <2r?fs <^ 

’re* tvitn *rc*Wf s m ^5ft3 3 ^rsjmfir nf^^rtn 

ofe *[¥*! m*W C5t5TtC®I <2f5>3 •ffasitM C : *Ft^’frt'»f 1$ \ 
^8*t nfW i «ot6i ,«Wf kztv 
«ptfl Tssj *ifwfinri *fsrta jf< *tf«rai *ifo 
m* torocn *% *ni f?fa 1 tfw 

^ftt® «ft$ ; faf nc? c»rfVc® 

♦t&c* at, tmv 35 fihrt ^5 
ftfcs \tusz% 1 .St 
c^ptn-sfim } Wf 

ft«1 n \$VS I* 

^* 1 * 1 * « c*witpn 
<*rc? m wtwt vtm jotc 

nfwnt *ra’ 1 


i 



*«n fst 1 



♦rtefiral Tt*f m 


3V9 


crttmTitT &vs «rtwtf^^-.'^% * 

Tft « «wtn *m*f Ttftr T>frm mtcn, cvto’irfa «tt# ?*t 1 
Tt* i fr**T crrfaTTtT T<fTfk « Tt*. *tcw «f^i Tt^ wW 
*P| T^JTl 4$ Tt*tfa *tfft«f^ Tim CTJtTTfa *rft*3< TtfaTl TttT I * 

cTtn*trftT 'srrtT i crwitpra ft*ttr fc*tr <s&- , 
T 1 ® *tfr?tr TtS> TTT'l Ttfacn, ^TTT TtST «Rff? ^«t1 JPF*r Ttmt TT l 
«%T ^C«tT TICT? *lfWl TtTl «HtT ’TUl T&F5 *tttT CT, & tH)? 

mrrtt»i TWfiwti tw $vm tt i crta’tit&’ni f«r«ttT 
fe*ir *rfm« ’fM Tto’itat ttt*i ^frcn. Ttcm wi fr\ tt^i 
T^F ttr #:t i crtr t^osct ct, c^t m^ rt rr 

ofe *r%5 TtrtrftT? 

ttct? frfos t&ti Tt*n Wf* \ <3t#r^ *tfwre ^fn- 
*tst sn^nr *5 *m tt Tsftnri ^nfr crt$*r TtaT tIwi ^*tT 
c^mTrtr ^tt mWc? crm®ni Tp atfrl T^m Tfr*®T^rt 
cTt*r fcvra fcwv 'ttti srTatffos , srtr*tf¥ fNr 

TRI CTfa’OtT Tm* T^m «ftr* I ^ CTtmTjm'S «Mt%5 

(2t^5 TT 1 $ TC*I TStTt«F Tt^TTT !WI ’tfTTC^ 'Bt5 Tl dt? ftf*^ 
f f’fc’t Ttfam Ttfa Ttf% nrsfarm ^a*ri cPtrttm c^t®i5|jtT 
«P?T TUPS dt? ^ f$«. THTTfct T*T ^f%Tl TttT l Cffl 
CTtTl^fl «a| TTn Wf«ltTME«llTtTj— V 

V > i cTt« -,—cm cstTttcn fr«? mrtcTT 
RfatET mrffc Ttfam Ttr I 


. T I Rt’tT'T^Tl O W*l 

.V- .. • ‘ 

T | CT 5rT®TTt w f\ 

c^tmTJtpnt Tfr 5 ® 

-Ttf«ti m*i 

fapTtT arfeT^T TT I * 


I 


♦tt'Sfam 4Tml CFfTt^cm CT ^5T< 
Tt*»t f*t^5 TT, <5tTl ’ifa’l T*flt9| 

^ •Wt^TT Tt9l TtT 1 

r «rtr*rffs(m ftrfafas *trtf . 
^fcTtfsntl ] •ef'iTTf^® frfm^ t%1 
( *ft»l 5fT T^Tl TfT 1 ; < 



m I fam fife* 4 tcv 

*J’fW &t®R ( <W BfC«T5 w ffal Jp|»* 

j *t?n m ?^fi qt* i 
flWM* j— tfl *N* ^Tt I 

{ <*& jf**i *wt*f c^mjtt*ra nf**® 
fsfRsr® *t#tw Prci 
am \ 

*i <*i* inmm) i «* ^ 

'Burtw « &r«Fara f <at'af»r ftfar® <fW^ 
l C^tn’tltOTa 'Went* « 
dtft* *nrW i ( 'sftfH w i a , 

«rfjtf*W1 1 

•%» in to $ tot *t»rN 

ft«ti ftsf® ** m i fhw, c^f? < 2 i^fe *nrt«fc* 

wt ^nt«(i; ^s?lt ssj to f-Nl orfore 

*tt«*i ?itf iri i oirsfot* wt *roi offare ^ ci, ’fffo 

^ri f*w ^«,*ra. to ; f^s to \ iftfctf* 

fcsWfcTOJ *(v*tt*t3 «crs*i to } to n to f^r^rt 
* 3 ) <$$ ^n tr&rs to «, ntsi « TO* <a| s$?l TO?ta 

♦tfjpfir stTOfa*. mtro in f*r«rt si *n i 
■ * TO» ^sn to t <*»*£[ 

Itf% atff*Rrt *f%fro ,, t *J^* TOtfil $TO *fTO 

csfrc* *rtfcw ci, ^to fa«n fW^tur for* ;— 
s»f< ifs* 3hw ffaW « <2tti ’ar^tr i 
\3 \ ito^ «Jtn fe’ajn si *t5*rt* faftfc \ 

«f i. *n$t swfa® 'TOt f*I< 1 

3511%^*! froJ^WTOi cTOitfailTOstra nfn- wtfeai i 




^fifftll 


9t&*9 91*9 m 99, wc*rr <k ifts otIx 

9*t9 t 3* <5581 C5tt*r foft^sl Iftnr 999 ^ 9t9l, 9f3ret9 'srstffo x* 
ft9i «pw <2flr® 999 **« ^stit ft icqT *w^t 

«r*9«i v? i C9TC99 99*9 'e &r*9 9’Hhr <999tt3f iftst* 

fcici 99ftft vm ; fti 9f9i 9391:99 «nwft9.9< m? 91 i 
<& 999 iHt* urttf&it ?*9< *Shr 9jt9 carfare *tt«fi m i & 
fta* iflfa Iflfffa ift* «R9 9t9.9tra<c9 93 iffoft «np*9 «*■*$ 
99, 3191 «m 9t9t9f9* 999 VXS 9ft® fift® 9^91 

91*9 %*99 9C9 9^191, WT9 «ft 9«*9 9^91 ^Stl 9*sE9W *rt*J 9< 9*99 
9C9; <®«5f9lt '5T5T99’? f9»9< '®*W9 9*{9C9 ^99rtC9l^ 9^9*. 

9ft9 I ofc 9*99* *mC99’ 9ft^ 

^1 9f*9t^«*S9 iftlttf 'STISR 
3*9*1 *J$V 9tt 9^9l «rWf99tI 9H- 
fe*99 9C9 I «$t 9t9t 999 9’1'f 99# 

9f®I9l '9^9 '5t*t ^«99 9^91 9tT9 
<49? ft 91 C9f*tC5. 9t«9l’ 9*9 91 1 
•<W9f* f9»9< «R9 C9 <5*9$ 9W 9*3*, 

'5t9l ’9tft9*9 W*T <49&* 93F 9t®9C99 <49 *9 ift^fa $99- 9tW 
9ffi*C9, iftsl 9^C5 9*^9 99t«ftt 9t99 99J fif9l ifat® 

9^9t9 999 9?’9l*f «t9l I 

i- 

l ®tC99 9ft® <8rft9*C99 C9t9 999' 9ft * 9ff99 &S3'9|c9t' 
C9 <919^9199*^ <49V**f99 '9ft9f9 9t^tt C9 <9fw 95T9 "99^-- 
99, <49*9 9T9 I ^999 9* 9f99t9 999 afttt *jft9t9 C991 9t9-3kl 
Cff9**]t9 9$ 9^9*9 999 $9i9 «r*C9T9 9ft*® 99} fa* &WW 
ftlft® C999 ®19 99f9 99", C9t99Ttr99 ft 91 stc® 9«Rt XS. 
<3*9 99^ 99 91 I $9?9®1 9*1*99 «HTft«t1® C9*9 9$9 99ft<& 
«l9ftf% ^t9U9M ^99C99 ft<ft9 C9t9 9^9 I9t<9t «tt¥*C9f 
9JtP*t9F C991 9*9 91 1 9lf f *1 f%9l 6t9C9t1 #W99 ftlt9C« 



8 M f53J * 



<rfa*i *ui srfir, <st*t ^rat & f*r«n «rrrait* fsr 4 ® sks «rcfora 1 
**iratr*ra *rgyra*rara ?* tfrsl ^rtwtfrotuM fevm spra } ^satt 
fr«rtstw cm *m< srt 'ft’Fir® «rtratt* ufas ** sril 
terarMtrsp stfc*ra ^ *t*t f*t«tt*iOT *$sr 'Br^tn *f«ny?* *to*f 
fcst? Wrsi ?r»m sfe* » ^fim »uh *t$si ^ffat spfrai 

C#tCT, ^ fira&l ^T 9 tf%C® *rf?1 S!*ra t 

«at sptt**ra ’*rrat«tra f 5$ <sm mtcM? Jif^s *tT 5 tra 

jrp s?Tl «rtra 1 & 5 rn *rai wt^r 9 t¥tf 

• * 

(raffa’trfa «Fff%) *Trtr*n? nm erfsfe ^1 st«t ^ 1 
*ntF"l* 'sw^ fs^®f®T '®i 5 fl^ , %f%rsT & *w*t flat | 

fort ^ «lf*nrl cspta’trtra?i *tfo 5 ftfsns ^ 

^faral, rasWitras 'BPrta «f* *rfoitw 
^rasra *rfori <$tsRtra^ n s^ri ?tf 1 a 
fasti fcvrtt **, ^«fa%stra c*fe fa«rf Wr 
<Tf«rtt sr 1 *mr*ra vn% forsfasrafSFfori fo*, 8 «»»r fa* 1 
c^mrtra* Rfos *ti fifar® *Srar *rtw sn 5 

«Prfo < 5 t* «ra«fS( '"PTStra 'S &5S ^ f%^ 

fcvra sprat < 4 SF«ftft a& %*»*i ft*ra ^ ^ 

*fm $tm 'srsrra *11 to jr^pt *|*i <3^ 

spfsra ra, ^^fasttf '•wti^ii sisR s^^ra '®r*fafo 1 

ifyx&m ffott* JNcn fft*i *nw *rai srra, ^t*i ?*rai «rm*it 
-straw *^ra sn 1 $*tra? $tsri ra, <k 

fa<ttt «Pffw*ri to *[«r* fatm t 




fSres* I 




'srafcr 'swrt? i 

at* Si j *t?tsrf^ 'St* I 

'smnt? fJjw^ra 'srw* at^tr 'srtcf i ca aawr.an? *twt- 

C<f*t?lt^r «t? VS>, 8*^1 fa%5 '3RJ C^’PR 

*tatc*ff *t*at*l? 'stray aata *a, eita c*r% a>f*nr yw& areay? 

cafare at* i 'Brusca wfta 'st* >«» «aat 
*t?prt^ ^ ib+»=^ afan *tatE<* 'artyas-tu* j 

'BTtrf I 'SITtTJ? >?. 1* caNysfat®T f*J^5t?Rl 

• *tayt«ia ®tta?r aata yy atari, b 'stiayf fwa at^rj af¥$ 
y^rl atra? i 'surtcy* arta faaRscyy's fay aw* yam -witcw; aai— 

> i ^ m*r® fafaya ;•— %n fftzm alia <w ^yta 
ata^ ffaroa atata arta «rfcfsr aaray i 

* i -srtfakaasst fnfsTiR ;— caRff® •stta'fafc al 
yjta af*rai, $ytt* sttfakaroa fafayfy ata t ^i ysy»%ya yjta 
a^ar «rt^1ta atai 3ifaal «ttre t 

« i art=?i fafia («wppa) fyyr®y? j -fcyi «aa$r f < <iyt< i 
faa^a? *wcm afa^s amafay aatyi iafa® yffci f%fii^ri ai 
atisfy fwwya <yty1ra ’jfyfta *rca* Tfta srp ’rfayfti faaraty 
«rrcy i v atywa fom? aaatt are* -® atym < 4 y&i < 2 t«rfa ^natair 
ta ta aft® f%^ a ta_Si o>, ; faqa^agta Istfa? caWfa^faTT 
ati«fa fa^* ^ «Wcy wyfyf® y^a Sayrfa " aftT 

fafafc, 'aaift atai tafia i <a& 2if «t*la fa«Ry*f am ai cysfa 
aflata* yy ya ai ; fas fcyytst^atrs ayrarf arc ya r atat- 
f%f*r% atfcR fay*®* ; ayi— c^feajat.^wfa^j [^jcaaafay i 
arwa faawa afa® aiiaa cafa fafat's at%cn iyTnm a< 



ntwi 


L tot i EfJrfoti *tftnr » *tte? 

<St?f5 *w<8 JJtlSf* f*WU* I 

*? *tftol 1 1 . £< c*t?t&*r u «r*t?tf?u sm* ^1 cTitfo* 
’Ft^wfe f?fW*u *f?tn 'srfartffots ?M fn^. ?t?i 
fjw’rtfre ®i?«l¥ ’ll <?itf«* fsifasife unfifc ’ttc’P i «>$ CT t fe - ^ 
«fc»f are ^firai ar?q iff?* utferai %*r 

f?s ?tu *<r?l c*®?< c«r»it* •rcf? ftfarei bvm ?? i *rw ^?tt* 
dta*f??i nfif» « wf ifw» cfw<$f frflw 
m i 

fi>re*t*? sr%s *tstet*? ?t>r?f5r* sre* «pm i f*pR»* 
*tstet*??f?$ ?t»nrf*rcF tos f*rf*r® <4?&t ?Ht? *i?ftf 
WtSf TOT I ftfSl^sr ]T«?t^5 ?1 Wfgt** fagg* ?OT I ,. 

sitref^.^ j&f« i ?*T5t** f?**u uc*r? »rf?*f?farg 
t&tf? f¥sfe ?§?l *Iti«H f?*** u *t? 4*&f ' *S *Wt«f *t? i 

?? «tfw I «l*1»| *fft? *H?¥ ItfVfl «?ttg trfSflF *®t Btf*ra1 
8ts i *tt? <a*ft f<iW ifw^tl?* ??TS£< ?tf??1 $ft? w 
«ttfsr* *re* srtw ftfanri %l f^t? &st*t <aft?tt *f?c* 
<tf*i <a«pr oi*£f ?*jt*i f?f»i& fifa ffon^hr s? ** 

5n?ra <srfs *tt?ur? f%g? «rf?l *? i &sft Ttal ^ 
?fcp$ «9*&l *Hfor *f?f< ?$?i **?*i u *it?w? w fwl 

^rjfWis f*r^® ’ttf’K? i «rc®rasrf?* 

,43 for® 's ftftl ?trf fs^F situ? srn? m?*? fa*** *f?t? i 

fevt? sftfflR f*reu* <R*n %*r? »tftw *tftre i *rffl*&r 
*retsf*fa *ra’l*? s t orfatn *nfc?rw wnre ^c? i 
(>> CaF^ -f H'SO,° OtgO,* ’HP 
fs^rft? « ^ ®t?^“^PFtf?® |< <snru ^r^tfiivti i ■ 

; » 8HF+Iio^si,^B % d " 

U UtS-Wbt®^ « 5l®[ I 



faro* f 




(«) ^SiF,+8H,0 = H,Si0,+eHFiSiF, i 
*PFt5t«* fws* 's apt-faw^ti's \ 

ft. /* fc y v 1 • ■■ 

(•) HgSiOg = 5 11*0 VSiCr"* 

f»PW*t« - ^ « :*!HRsr fws^ \'l 
*rf?s *tfisR fWsasre ^jaaSt^t ^ f*i^ 

spisrm *urtofa *tf^5 TO* 3fTO f%a 

'BRitur tfraroa <wtf &vw ?*, <?i$ to*i 

^*ta TO* gta* utfsRrt %*, ^a* TOW 'sfa W $T*to* 
erfro fafro atai *mr; «jr^r^ toK ■sfro irfro *rt^a» ^nro 
<3«t* *$*l to® ; <£$ ^rj to*sTto *wfrr 5fro 'btctofi croro 
. *frol *ai i toiw* frost*? *nr? '•rfe 'era ; 
fro fcssr ^tir 'snr? nfi* «ro <2f*tfTO zv c?, ^ $ 
fa*®* TO*StTO*? C^m C^fTO TOttTO Tfes ftfaTO 

*ffc*i, *r?i mwfra* ^fro TOstrrros «jro 

’To** fo*s* *FTOtttf? TOntw c* to* TOttf^TO *n, <?& 
'®ferc?p fafac*^ al f*r*s*tfro to* -, ot*— frororfw ^<«t? 
(f*f*t*fe *r<r «9#frosr) ai wfttn *tft i fros*tfro 's 

— — "* % * » « ■ «<r i u ’ vn w w r ^ 

frorotfro toto fafro's *t??i aim stlt*, sfarsfro toww 
epv^® *«?tts ct toi< ??, stat ** ?i c*t* artro* m ** 

*1 «nt ff*1 *t* i ??tt* *t5 TO* I *TE> Stf? <2t*t? ; TOH-% 

>*» ’TOffr [ *tg ;—%*t f*f*c*fc gtfor *1 frorotfyg yf 
« f**s*tfr® toTO *1 « f*f*t*9 ^jgttf^rcenr ?t^rsf*r^ sitwinr 
i « ^r»it c^f®l atal *ft<9 

?rt <*rW ?f \ 

■ ** 1 <2222212? A •R«w(cm1®ipr)'8ei^f%fi|. 

«tf *trr< ^i fnf»CT^ « %*«* 





«• 

* ’PfitCsl C? ^tS matt* Catma? ms (?&a Jtta) ata 1 l?1 

stai cam «tm® ?*ai ate* .1 

«a » cTtfgfarat^ ms ; — Ni fafataft *a afetn « *? 

at^a ata1$K*tS *? I «9^ asfS «tt*tm*S *$? * *fa* <f5t*t ??I 

matsatcai 

s«r i fi^aita $— *ts fnamf?^ maar (fafatafc *a afrta) 
* fta^rnfm^a aifs^a^a carea atantfa* a^att? $<vns i 
^rl ttai *a faai si? attata art? « *aitm *ta* ?aT «rar® aa i 
fijmsastfa® n?t< ai ftfttafc '©fat* <ja* «j«r* fcaa *fat* 
*fa* men? «jata? as; ft* $» f%? at ©tmfa* fa***tfas 
*t?t*f fafara af*?i ^33 *fka *?r <stta afaai at? i 

aeatsa ms < 2 t*t< 5 aaaa, f®a fas mesa fcttatcaa afes aata 

c 

'8«Ftas ^ a*a atcsa ^staffs fafaa *faal art* i stal 
arts <®aa anti at? afaal, tal fits stfasl camt ca^ata 
mmcaa tf?T star® am afcc* arc? i ms a*rfort ww *ca atsa 
arffes as v «9c*atts nfaa afaca fcal stfaaa wp < 2 tm s^al 
fcd i ms aafaats aaa kata afa® fas fas ac<a ataaa afa 
fafas afstafas fas at<a ms Jvm a? i ca atamr at^a sicatca 
ca at<a ms fcvta as, «w «*$ ;— 
h ca atiaa at^ atai ca arts ms art i 

) atiwams • •• M* ft* afa® „ 

j.attwaar< ••• ... — at* » 

atiwa^cafaaa ... ... afa >? 

''^BlTW ••• #,t Wl >f 

afsaa aitm^r — * ... caa»ca „ 




fcSJR* (C^tsW) 

stf* B ; *l*stT3? ®t* » I 

e*y? -^at 

CTWTO 'StWlS ’Jfaffa Tfw ftfJSTfa '*fcf I JJtPR faRRf 

-into*'***'**™"*' 

Wbl***** ’if?® fafar® *fm &«?} ^fiCT flfsri s^iti 
RRa i f«m f s iy | wtgrWf i *wtmi 
srrfa ^arc»®« fssrtft S’trsa csrf^rc® *tt«?l ati i ^53 jjjrarv <tfir- 
'fto ^CTtpt ?* *fc*i «n* 5 t tHi« *m< (Beg %<s,*ra \ & 

*nrWf to* *rf?i® fifSr® *f#t«r forotf (c*t*tf>r* i$f»rs) 
« i ngggtgy ^5 j vn— ~"~^^ 

*BC) tt +8B»0=bH Cl+*BB(\ 

^SR^tSI *1 CTt§gjSSS flELBOJ i 
srhmfe* 1 ^ TO* *rf*® fsrfaf® 3&srl fo**FtS <2*^® «t* I b 
«nfort*tftaw , iwi *nt**rt*ri ttfiiMitc 1 ? i 
B*0„ + wH^O = *B»BO» 

. JltgSRjf « W*T =^R5tl, r _ 
fcftfa* 'sr*#® ^Fixa-arf ^wcn* *rtm *f^c® c* »ra*i ateni 
, *rftf , c*i^ tsram j&c® feFtar sfinfa *tt*t* *rf^5 &?- 

sretl *tMWE* fsrtf® «ttt*r i <s^ Ytor? 

*t*i « *r*j5 ®%i *iw i an^t* *p>t ftfar® fef^ t m* 
*M to s* fa**stci** atVi <2f^^5 to i & ®t<«i apfPnr 
TO «r*t* atr*if«w**r *ro* fc*t* ttfa® *wShr ’fro 

*f**i f*r# s^r® ^r® atct».*tt*r *^s fWfaPtfc &*- 
tos *rf**i® ** i ^T’Fia vfa nwttfj tsl *mTO*l 
to «rf^® .ara *$*1 «TO ♦ feasr^ts *tf**rtt«i ^nwf 
fiftl i *¥*ws ?vtm * ar* ** ? *\ vwfo *rf$ toic{ *pj*r< 



to I I ftat^ fetoftl* 

fmf* yfaHa &tta 1 

c?ffi*tt ( Na^E^O, 4->°H»0 ) I tjpyjy caafa city cyR 
$ara ytotf catatai <tw ydrt ata \ mati '■PTtttfr* ^t-toa 
catfey ytaacHtfca fcyat yfai«i yRtfayti to fto a^srl 
ata <sm cto*rt ■yaftt to i ’Hirst at^a af^® cawta atatafty 
sRiRVT^ftll.sT&SH* H» trf*H Sff^s Catto fttoyfaal 
yfkn, & aya at® aftyta ( afatrl fait* ) a^al ata i at? 
^fyyta ym« catatyta .yjyata *fcn to i foa far anpsR at? 
cattoa afyy ftfa® yfaal frmi yfaca f%y fea aria toa mta 
fcvtir ^9 I & JT955T *Tto3 9 s ! Caf«ta1 fafea yf^ta 
ytlSR «rf^5T 5^1 f*Hfr® ^91 to I 


*m *n*m i 

*tsrot«j\»? I 

fcfirfa's afto ca, atatafay a*taty to mrttf «fa 
<*y$f^afatosEatea fafay a^al ‘to i aato, «f»r, 
<2Tff% C9 S?at ?^y sfl to, «to ^ 

wet* atatafty wto tow » fataa 

H to *rNRT toft’t? af*« irttttfjpF atftoa *a to? 
cam atai cvta catfay mrttf «to yfaata aaaaft fcataa^ 
*$*§ %*ttaR faftft •fflWfrt yfay atsita «fy«i yal Ha } to 
a&n <& *HSt ^yy afcat afaa « ya *$$| ym$ 
a t m a fty meaty mal alcam i * 
yyy y? tot '•far fafmt afaat*it?atra fyfms atal <aytfay 
, crtfSry.yftf Wta yry, to & to y? mrt< y y fatfft yfatoa 
1;> : y^g *tto msprtca ftfoy a^ai to i &to«i to totamr 





d tf*r* ffis #ir^ ^ ^nwfinrc m* 

Jif** Tt’Thrfsf* fa%5 <9*tlT fW'fa-; 
«R ^*t» *TC* »N*fr ^®t*r ^«PFfWRt 3j5C? <4? <4* '®t*f 

^firvwwpw irffe ftfro-ftori xt3Ft*r nftr, afnrv**5$?nr « 1 j 
•t^rtrf^'f'T'jfflR fcvt* *e* i ^ jf^r dtf’fv *t?tc<a srfiffvpi 
stm '•ft ^HaPCT fafas ^*1 m>- N„0, N,0*, N*O a , N,0,.<w.. 

t ^( 

*vsw Nssf^ir «rffo '■nPR afc*l *** ^pr 

^<Rt fafrs =rt ; <?fewf ®% «tc5pa wrfc* *!&$ T&m 

>**«•= sir ’®N aw *fgr* *$* i 8*9* c*W >* * a 

«tc*Rr ^Dt *fc**1» <ak »* **, sv, <98, ^b-o ’Wtapc’i >«* 

8 9 4 '®«f | 

«fftst 9 'snmCJRT C’ftfa* *HrK ^ft* «fa <3*Sr — 

(i) <4*tl '**1* CO I 
(*) wn«wi*oo»» 

«2Wsr ’ft* W* X 'St’f^rt* i* 'St’f 'snWCJHl 4*? faSfap 
WI ^ H'st* ^HTt* Vb**-'®* ^sN *f>F5 fafa 1 * l&Sftf t 

** sw 'sr^tic* qfa >* i »rc 9 W '5nw** 5 rft* Tfflsft 5 ? 
*?rcfC5f ¥filW ?f, «tfl ^I*T >*»%-«;• *R 'STJTSR 
«W *f*C«l 5f*lM *1 I 

*mraff* *tt*Tt* *tC*T •W^SfaT CT «W*I & 

'sr^itcf %h\ 8«r¥, 

*tiw 9t*t* *t?«i fstf? *firftr5*i #M* 

*tta& ’srf* wi ®if*8faj wt sj^pnr »w# *f3f * 

^v®*j ^"tc* i '*s* 

9 ^‘ttf? <4*(2t*t* | f%K Sft'fft w *w<«Pni W ^1 

. *9 wtft *P15 M%* i V fc fc f fo Ttc* f%?t f%sr 

*t^(5 *fl ! 5 f#r® ^1 <tttf i $ JjEijtfg 



I 


ft* *ii ’tt?, <st*i ct ^ fSrftl irW- 

ifN jfvCTt’t ^11 *tw, c*fe fsraoR ?MMt 'swnrtc^ ftfte 

&us *ttcir i *ta«l, *nratu J f^ r ra faftl '$*& , «rtcf ? 

* i$ssn b »|5R ^Rt*J? *KCTtt*f w *WK fjrf& WI 
«reprft* ftfas ?^rl «rtm '3ft* 'Hnrt^'srf^rstwi tm vs 

cvtar ^ ^re.*itcj *rt ^rai, *f?w*l5»f»i •? 1 'eswa 

«W® ftf»T5 ^*1 effi/F ; Tf’t 

W *twt«f 'Qf®TQ ^ ^ mz*z 'sr^ 'sreprtw si » 

*fot«f«f9» Sttttfa* ’RWMfrfipS fjrf^WSI «HR1 

$ 'S^isnt '^®}'Q . t3f*i«* ^s^rtr* cv ^fnrf^rs ??, vst$ *tfw fm \ 
fcii ct ^1r*t fa<i ^f?nrr%*w, tw wrl ; 
^5itt? 4tWJf & W; f%S TOJtflft 

f 

& faUSt* *<R CT 3RI«TI '®t*t C^tH 5tT5^ ffrt* 

^ #C5 *t1tl*1 I 

if <3 «wt *rc*t "Rfsfo ^flrs 

♦rfai, ^ w *flrtc«6 ^«n fervor s$>l 

•TSRtl <3^35 ftf*re ?^?1 T®* *C*t *T#?f% *R< ; <£ISRT 

*!ft*f%* ^ H* i * «mr*, 'sriPf^ ^ 

•v f "'** ' 

^®Wre <st*f« w ^<3 etfii&f *nrsrt s i^ fsrfSr 5 ® 

^ i *pr *trfc<* CTtfn^jr 

’Tftffw 5TN P„ As* ^5Jtfir I *ttW, ?5l * 4* 

* jvir^x ' Ti iWmtfTInCli in jil^WnffTlWWm^ “"('uriji r I . r > I »Sft ^ " -*- / *e 

Ttw f%s 1%?r ct <mf«r^ 

firfsr® ^1 a ^ «r« , 5 ^r?, ^irt^ 9 Wtc<f 

oiWnFK’vqi c^r— E x 0 ^c*nr*CTtf®i^t*f i *nnti. 

t^rs ^»i OT^t*!, fevrn **,<?£ n^»i ’tuTMj 

CTrt^Iftl^ W 5 TH »Rm <ftz* i *VS<sn 3 fW? « 3 fsr 

dtPrf nttaf* %m c^f*i,ft^i w« 



'33319^9 t 

orctttfa C9tf993*r9 *3333 w i*r i 9 s 9t3i phtsprt'ifv ' 
fafste 933C5 9l9l9f3 3l ; f%3 3t9t3f39f 3% 9t9 ^91^ f9ftfe 
9*fl9i ^’itm ’URt’t^cf 3ilra 3fE? i 

^r^*nt wic* <a?w wt «ffirai ’*93*3 9?tc39 '■rtc’tfiHF 

w* TtS^® 99 ^Hhr «RTf*r 9w w 9?rc<f9 * «rtt9- 

fo? w? «ta* i 3ff wit^ '8*3 <&? «rh ^ra, 

95t3l 9^9 <999193 *t39t*l3 «8R 9^9 5 <S93J TOPtil *l39fl£ 

«ltC*rf*NF 9MF9 >* I 4FVJW <39t ^ItPlIftWl 359139 <833 <8 

^ *s. 

oflt’tfo* nm 3C3 i arwtf? ’fusrt'i 3 «t* *> <m* 

w 99tt<3 w* 391- 

3FC9 <« >Q *4* I 

diffa ’ffittsfa W5 C9tf*m*f3 89193 1 99*1 

’t'HW dtft* *Wt<9 dtfsr^M 3 «it9<4w w wr<3 dtfwM 3 
<9t9^^ 9f^ 9913 99 9f99l, «n?l3 C9lf*P?t*l,9 <8 rt9'®9 &fWC93 
CTtPwHj < 9t9x5t93, §W93 ^6t *J39tl3 <9t9 i 5C93 99t9 1 

09^*139*19 <s>t9S5t99 W&* $99099 <33^ ’t99t*1 # 9 
'3t3 ! $C33 33t3 I <9$ «F9J 9199 'srlT’ffoFF W5 ‘ » 3$9t09 I «3t9t- 
f33TC3 f%3 <5t9 $999 8 <49*819 5999993 <9109 W3J $9t9 dtft- 
9Ft*l 9 8t9 >11 <3^ C9lf»193*l9 '9T983 $38039 ’199119 3t3- 

8039 33t3 9f93l <9tt9tf93l 9T0*93 '3tC’tf33 W5 V“*»"« * 
3f«3f«f3 3Htf® dfto *wc«f9 <Brto*il9F3* 3RF8 C9faprt39f 
88099 <90#9* 31 8*91 5^<k*t 33 I f90399, *W»tI <219*9* (PCJ«) 
<8 art3t33 C9lf*I*t99 «fff% <*&3T3 I *8f3 3339 <4* C9, 
&*<4*&t 8?WC* $8t’t 3t3l3Htf’® 9*f39t3 333 3^31 

^ f%3 f%3 C3tf^t3 331C< 33 ; 331— 

NH.CUNH^fHCl; 

f3l333=«tfC3tf331 « 39*13333? 3H 1 
NH»a HC1 ^ *J93 ^33? dtf*l9t*l } 9^3t'v ^ 



t 


• oitfwMa c^rtc’t ^toctst «rtwCTu 5tfl art \ <$brt 

f^OTF 3 ! <2fff% *Wft«fe «rfc*Tf^<F W? CTtfq^? 

«ttre i 

^ fafo fores*? w* ••» am? t 'sisntJfi ?H^s w? 
«re faka? '©s? fra ^f?ra ?k*r ^ ’ren*t?tc«fi[ '4fc*tfoar 
w catw ••** first find ?m ntfk^ t&t? i ?«ri— 

• ‘ £PP ^! = ,aitsr t 

„ 'BrfretfSnrfs „ vr-4x-«b-s=.i«4»4 dtm r 
<sttfto iwto* costal are atfacssr ca, awaf^re *mft *rc? 
<ire mm «*rafo *fircH (k «Rj ^rnr <n^ *t??t*i # ? afks ftf*ra ?? - r 
ffos arefaa* s'fcl m i afirefa « forerea «3*>&t *tsrsrtn < 
*l?**fcs[a J rft'$ fafsre afod wwai^s >s<F&t c^yfk^t'i fos^t? 

**< t 

at? j fas foretirs <aafr *hRt\ «nwt*nr <*rti *rrm? 

*V »V 

fafare i&vs *ftra ;d i foreta* *nRt\ q yrore 
<«at> <mh? afk® fifk® ?fo?i *nre* caffaat‘1 fort? as \ m- 

*K *s 

^tasR fostiws f%^t ’tiRt^r fifta ak»i attatfrata <$aft 
oiW*r¥M as i 'surttaa <«a&t *fsst e L fore re? Etfl&l ’tsst't a 

■v *v ^ 

J Tfire- faffos so a^re sretstrd? <$aft CTtfSrefi^ fevfo a^ts 

i 

H+C1-HC1 

H*+0«H*0 

■ t H.+C-H.C 

.fenfswrs *<a*& imtafsr# safas*! often *ni <2$torre 
akaaafaSSK «ohr, 

ajtTOnffcnsrtnnwi fore* fforfforsi? *f«ftt<? nft? re swf$ 

«W m*wt afssl w 'sfn* 

•ca^f.^atcs'i’Wl— . 



*1 ** *tirf< i vw 

w cat% i ^ e t ? P, *ttf**, CTHT. *Ftir* (c4fei- ‘ 

Pnra) « **«!* (c*tf*m) ^ *t4*&t *? *trtc«fo 4* $*§( 

%w*ra *f**t c i? *rf*« fsrfir® m w <*& '•fro *mt*f «rf%» 
<a***f *f»rai ^*tf**tr* <$*h* (c*f*t®) *f?ral «tft* i 

w i *s»*, mw, $*tm*, *$m**, c*ite, ?*i, *ts, c*flm, 
Jhfm ^<atf, *!(«%* *1 3 **, *jt^f*rpr, *rt*r, c*t^r£ -s frt**i . 
<nft *<s*ifa <it* *a*6t *m* ^ *hrm * jrf^s ftf** : 

** & ■«%* *m* (*W5) *t* i 

** i ft*** (c*t?rc) 's *rin tii* «9*§^ «npm ^fsfr*if f%*i?r 
fitPrs Vt *f*nrt, fctfffat* aim* (ftfot*) *ct i 
s* i **t3, fa***, m, srtft** « ^fa* *ui*§i. «nrtc<^r 
% <2fr*T* *rtoi«£ We** stfifcl *rt*m - * *fa* fsrf^rs ** *f*ral, & 
'sfa* *t* B^*f*j* (fefttar®) i 

«* » *wm**, «r*fi*, *tt*'fa* *i ^*t**, ?i*r«?*«nr *t 
wrffftnf*'* fa* N *t«nt t«i* tii*St *Rr*rh ^ratt** *tr^r ^*ti ? *f im 
fifa* sic* *itc* *f*m, Isfffac* *Wm (c*HMnt*) *fa*i site* i ■ 

HRf* faf*3*TC* < 1t3*r s 1*’* (Atomicity) *t*n ' • * 
*lf* *fa* ^*8fE*f Sfattfa* »w*w SS *1 ; %?SC*? carfHf*?' 
sfaftc** *fs* *tf* *t*t*f=r* «mfa s* *f*nrt, ^fares <| 

*** caflhr **fa''ftl **t fastcs i *tw carpi' c*? *fars sic* 

^ m##**** 

sfaffc** *ft« <1 >i*ii *rt$* stcsf n "ifa* **prtc* *fac* sic* i : 


WfSI 

m *wt< ^ i 

**rt^*c*t*l *wi *fl* sic** *m vr *ffrt<f«fa ♦(fit* 
flw *f% m <sjt^ t'siri i *tCTf**r* *f^ 

«J?*i *f*m >p«tji a» m t ***nPi 



antaa I 


& alaa catft? *nrt<f ^aat«f ataara aa i at? ® aal?a acat cata 
facna sfosaorai ata at i at?atea& erta fcasa, aom?® ®tff <aat 
ata >?ta a ® ^tl^® *ra>tf*fa arfac® atca j f?s «rat?a caara 
carta facta nfo® aa at i ^stn atai aa^ at?o$^ ara « 
aHt? 5 ® ?ai arte® atea i a?a at?a at 4® m acaT caHT, 
strfSaa, atfafaaa ' 2 t?f® ar®?®fn -at? ca® ® ?< «ft®a<i c*fta, 
a®, ®T5 <2fff5 ®4as5t£t? atfi ®fara <«* srata a® at«ai ata ; 
^®ta atari ap»?t?® ®f%ata aaa «m?rfa® ate® astaa ac®a arta 
a® fatf® a^ai ate® i ®®®<sfa at? at®aa ; at, cafai, ?ntfi>aa, 
aitatfeaa, ’star, c*fta, ®5f®fa eft, a®, ^fa®, tan, artfafaaa «r?f% 
®®®^fa at?c® 3 t?#r at at faiifta caa®® atai at’earc® atcta 
fac® aft® aa i attaaar? ® fraa «t?f® ®®®®.fn at? at? 5 ^, 
Watt® a® a'® atai ata i ®ca® at?c® fetfaai ®ta ana® ®n 
at^c® arca i 

^ ai ®c®tfa® at? faft® atca fast at? $aaa aa i faar- 

at?a aa^ai « ®tt»tf®® wa ^ottata®f«ra ®tfcn ® ®tcnf®® 

®a»® ®t*W ®fa® aa >aat ^ata at® ^?ttat=r at? ®f»(a a< ate® 

«3«r® atai <tte® i at 5 ? ®e*f®l at?®fa ®w ®tc*t 5a ®ai attc® 

area \ ®‘U®£l fast at?a faaa faca f®ft® atn ; - 

fire® j— ate? »tfir attar aattai feata afa® or? ^ t®i 

fafat® ®fae® faaa fca«ta aa i ®a, ®a®i, ataa < 2 f?f® <st?® ®fa- 

ata *rj f^iaeaa araata atai ate? i , 

3j£;~ata £*a arts aat^ai fcatoa ^a ^ a? « fea a?l 

fafar® afaca 3 a «r«a aa i cata ^tfa?^ a^ata «jeaf cate? 

, ■* » ^ ^ 

aa atal a? aatf* «taa afa? i ?a aat^ai ties Fflata af% 
afirata tfa M afaai, at^sjf^ <%w$ afaata aait Wa faraa 
ataitaalaf atea i 

! ' fit^ta;-<i>a aatf a< 2 ta, <a? tin w« ^ ftfars 



at®a at a® a*rf< i 


4^J» 

®fka f^t^fa aa i fatfcta ®a ®ftal ^®a ®ftea *jafaa , ®l 
^ata ^taaa aft® aa ; ^®at* ®a fafctta #tca Ftfaea alter 
fa®.® a?*i ^®a «tf®? f% §«.a* ®ca i atfaara ®®a fa^tra afat 
«t®® atat ate® i 

aHfr^fa*®* i faseaa afa® <4® a®aM tet®a fate® ®faa! 
®a ®f?ea er^a faa®a ^«,na aa » #fS1 5ta v al at? f® ^ai <sr®® 
®faata ®ai tala aiaata caai ata i 

#■ 

®®®®fa at^ ^ae# ®a?^s ! ®a®ra «rt$ a®at ata i ala® 
aataaara, <ftaa, ®ta, cata> a®i atf f® ®s®®fa at^ aaie®a afa® 
a^a® 5 atal aa®® (aa N ®te®) at^a ®t®fea ®t®a atai ®atef® ®ca i 
a®, artatate «t®f® ®®a.tjfa atf ®saa ateatca atiwa (®aprte®) 
at^ area faajata ®tta i ®fa®f?a arf aafa®k (estate®), <sr® *- 
®tfa® (®a cat), ®atatfa® (®raacafc) «st^f % aaat® 5 aate<a ®t®tc?i 
ert3 a®at ata i te asa aaat® 5 aattf <aas. aa®®® atiara at^ 
ate® fa®« at^ «rs® atal ate® i ataatta® ® ar^ar ca^ at^- 
ajfaca faafafa® ®<a®tr car^te® fa®® 5 ®ai tetate ® ; aai— 

4a cafat i <«®m at^ (catat®) i ®tate (<*p(®ate) atf, 
w*fra ®ta® (c’flStfaaa) aaa® (catfeaa) « 'atcatfaaa <*te o=t^a 
®®^f® i ®tfta at^®fn ®eWts® c®taa, ®taatai ate #a 
®fa® ®ta *rteta aHtf® aa i 'aiaraa aft® <$ a®a at^a ataf- 
afa® aa®~'®te v «faa i aalte ar^a aft® ®i®taa atatafa® 
attatta ca state atiwa (caff®, ®®att®j^ ag aa, ®tat area ate 
®a atai ate® <aa* ®tate a^ ^ta® 5 tai atai ata fataa ataa ata 
ar< afa*i® aa i 'aratraati « ®tfra at^a aieatca ca a?t<i«.aa 
aa, ®tat® ata m aa i afa®tc®a afa® aaHa at^a atatafa® 
a?tata atca <5 a®a atfa ^® ^®?f aafa^te ar^ (estate®), ^.asr 
aa i ®ta® ® aaac®a catfa® aate<a afa® ®tratfaaeaa catte® 
*me<a atfU ®tea afaal, ^ate® <a®taa.atf cat?hr®w1^te ®al 

st 



fSflrtn \ dteanr aa atfta at^a «e*i &vs ^aa? a^rs §*ta 
catf*ta* *rattf «fn vifta at^a catffo »ratitfa ?nta ftaat?- 
*rlta fW ttfaat atta* i 

a i artaa at^ (astirte) i (a) cafaaa, sftfoaa 's at^a 
’rtiwaiaf am i antta at^a atiama *pti5^ a*»t 

*rfi«R atf ®m aw aa *rl i ^amft 'srtsfcaa attarca ata fafcia 
afa a< ataa to i cafaaa, « ^<< 2 tw «rt$ afaftma afaa 
W*r® a&a <a^ <aas£| catfw *nrt<kvtir aa i *w*Tfte cafaaa 
arm wa aa *rl i Watfas §afaaa 's aaiatfa^ frf&ra 'stff 
«1f% a rtr*i ^ aa i 

(«r) ^aw (atfafnaa), wi « ^jt^aa, <*ft ^<$a$i at^a *ra- 
*»fa aTffr «rfca i &sta & af$ '»ftc9F aHt'fa anti at^re 
•*Hr3r i wl, a^rtvsfaaa 's ^aaxa ata?n?o «rfaaf *rfaatta ^53 afam 
arfaat i ^aa, wt fwi antsfaaa atai ■w arta* Mai 
W* ;ataa fafaTSM aTO& fafsfe %*TSF5? fa#® aa t 'sjisr 
« afa^taaafa® & foaSf at§a atatafaa TOaffi 
ati®R 'S aw <aa$l aafa^ta at^ aa i 

(<t) ’ttw « <St5 «rr5IC^ M«Fa «W jrfw fafa^5 

5f«ri ^ at!*R « aafalfa «ft^ fca*f* TO I *tta- 
<?ra aafaita at^a ata— HgCi* « Hg,CUCl* <aa? 

atfsfa at^a attffov ata— Hg*0 « HgOi *rafa>?la arta; 
(CaCi* at O«*cio * aafafta *naw k«t*t atai fatal aa ai >j 
f%i aaMa ^ at wa^ statata afa^s fafaa a^ra fafirl aW\ 

atai ^3t*tatai atiaa ataa a^s fa^® a^al caca fa®ai 

* 11 

*ttw aa^r* atca » arra at ^won-awj atiw*r <®ti afata 
^ata , «!i3R m aataai^aroa afwatafafa* aaca fafw 
/ <3a* aeatus faaiai^ «srfat aeal ata i 

•■ ’o t aiTt«ta al^ <&tatw) » ar^ <& catnta wfafa* i aw* 



SR'S tfiritorir ^ Au*0«Au*0„ jtfro $W| 

>ltHR ?f^ 4Vs 4V ifrJlH ■*< (AuCl) « tT (AuCIJ TO* | 

s$»f *t«rto' fa*® *t* t ; 

s i ffihw TO (jSfrhrN i (v) 4$ catfhr TO* -src*rr trrfWt 

^ «fro i ntNwr TOftsto TO* ^rr*r — PtCi» -e PtCi, 

TOW? TO*-*** — PfcO <iW PtOV I Jttfcspi ?**t? <9t?l* 3J? *M\ 
v\ j fa* ftfTO ?**rsi to* 's ^«i to*.toi ksttv * TO tE ? mi 
**l TOre to i TOTOJ fan *fac* « tttfarro cTO m nfvfa’ 
?ri» *rt i * ' l 
(?) faro TO* fa**t*? *e»t* Jtfffr *ft* i fa « TOstt** ,* 
^CTO? ff^TOifa JW (SnCl g ) TO* C? *tTO fevf* *3, TOtj 

wn fcro i lifa TO* TOtTO* w* fTOi* 

• ; 

(SuG\) *nrW <srro to i 

(?) 3fa*t* i^TO? TO catfta *TOfal *?1 f^nrtrw TO ■, fa* 
TOTO*r c?ift* TOctfs «rf fa cTOe* 'fit'll ?f®nrl crr«r ** i 
rs«R * TOSlTO *mlt? TOsfe? TOc** ?TO*to ** (PbCl,) « 
TO®R 3t?* (PbQ) TO* ^ C?tfr* TO«f fa*w ?¥ t I 

(?) C*ifa, TOffTOb C*tTO * fTO* fa# *fa*l ?w *fTOf 

** fTOtfc wv i TO ■sfa TO*TO* TO* ?trofa* mm fTOt* 

*brl *fa?l ?TO*k TO fcvttr *c * -, **!—<**? c3Ffafe v n 
faTOffa cTO (FeCI%) « C*fa* C*tTO* ?1 ?fc v *fa®fa (FetCV I \ 

<t i «t*m to (cTOttt*) i <?fam (*tc<fa*), wrtiwj? 
(*tf%TOr) * fa*? 4$ cafes' i TO ?** vftf *1t$lcs« jrf^s ■ 
5|f^f«F5 ^91 'S Rtw ^Sl ‘ 

fa*® vt* i mfyfa *rf^? jftjf— AsO] a um AsC]^ \ .. 

’srW'ftre* ?t^ ri H foftfc i 



. ?*mra i 


m 




’rsjrftt <it$ fa* f«* nfiwrM ^faftenr *tfas ftfas *Wl *r?fa- 
«rfa «wk ca*t?rf^® ; w— 

| <a*5*f*3to- qt¥ 31 ?R cytgttg (KCI ) 
sftf ?1 yt cjpmt^ (BaCh) 
fa^€to «rt^ *1 arftfo fAuCg 
?f* s *faafa xt% *i jifei <yfttfrs (SnCl.) 

«Jfa?to5 arsj *t*f*€to «fff farrefa ^rfr? r . tfl'stfa® 

*Ftire (cqtfay ciFrat^B) *i Jfprfsn «ni att* 

art# *«*l i w$4v, frra* ar?fa at$Ft* an«i 
ssfasi t sr^iwsr xtr&e 'srprcr ®ra«i <sr^ xv i ftsfafa® 
«t*lt%3 *l*f*®to «rfa «HF5 *31 3t3 ;— 

^ i «rf$3 *ffa® tH ’rfaft* *%*r *refW|sr «rfa 
XV ; PR*—' Rtffolfa C*t£l GFfafos 3t <TCt»*aR « 

**tt* ®tetllt^5 31 ftsfasfa ^5t3f afffa \ 

* I *fa5 *tiRR «ffa fstfar® *faR,*fI5R qt$ x^ 
*}** s&ri ?t* *f3#tr*3 *f|% «rfaa amtwfc* 

35 ^ *rt^ ^ns xv i 


« » toi, *jfa|3nR, c*fo, orfa'fe « fe* al aft ^ **# 

*fa *m 3ft^ 3 ^ arfaiR ,fc«rw* Ms *fcri ara <<j<k afa 

«Rf*}% aWhr art** « »w«i ;rra* fifas *f*at ^*ta *fas *< 

'©•fttfesR frfe® *faw & *?fl*t* <Tfa aft# X^v\ 3T« *. 

81 *fsw*fa*1 RRtaifa® «rt^ «wi 

art*t*;?* *fSpre *?fafl* xt% xv 1 
'■■■£$•& «-wrc k »rcfi'ffr *rtf wswsn 
's^firf^ -^ x%v\ ^ r. ■ c«1t*tta xxftftn <cr?f ^ 

's %«rt 



« *11**1* flf i 

* 1*1 ; f*$ fafltl *ttt* 5 ii \ &ira « *tsfr 

«ff^ &St*f ThJl ftfsfl *f*E*l fflsfa' *H i %#5 

i »nfHfa «rf^a *rf** *n ?mr$\w «8^warf^¥ ftfaps's 

<2t^'5 *?i *t» i 


5f«3j%^4rtf (csrt^^) i 

«rt^r *rf** *3f%t** itfjrftfH* jpsCTW *tcn *1*$%* qtgr *t 
caw^s ^*1* ** i *t?fa *t^r cafflt* *i^«w <m$ *«*i at* i 

*[< 31 %* dl’tj <wf 5 fTO ate* i *r$fo* caVti « *»$%* «rhnr 
'rot% *r*Jfo* vtiTwn aw *i i ’ aim** f%*i ’Bwfirtfiv 
al st^csl catfa* *rf|* fitfats a^jf** 
*ni> (catattss) p i **#%* vf « *r*3f%* srtf&spr 
*f*c®ifaf?fc at? I are arretatef « *re* #rec*a *r*l%* 
*t$ fafa* *finii fcss *flt*t *i%* fe**re *$*i ate* i 
a<jf** «rt^a stacaa afcs afa^aa *«i fafsr* *f*t*i *{f®* ’Sa* 
*a afaal arta'i&t at* a< ata*i *ea i $ iw vi fftaca* afa* ^a? 
fsif-tss afaai atffca «j%* tataa af** »r*jp a^ai ^ara catf*« 
a< natca a arWc* aea* &aa *rfa*i fcrfr i 


*mm at^ i 

ca <2f*tc* asfast* « a*jf%* *t^ <2^^ *al afa, at**i* «t^« 
c*& t2t*fta <swa> *^*1 atr* 1 *w«fa <rf^ ast®^ *re«rc*a 
afa* tafia* *&vs atca 1 aw* *ta* (cafaft* 

« 3 itf^ *m* (catf** . atifendtiO asawen «ft$ *«ai*ti> 
at*a* <r<Vtt (M®j ?ai 

« nnj&T «rf^t nfW ifif ’ »it^ *m.i »mp*w • 



dHr t TOT to to ^it*f toi to ; 
<$Tf%* 5r?jm TO to to to sti i tot to 

«rfr TOf TOTOi to to Top i tot TO 3 tom* Tot. 
TO^tro mftfTO Tf?t*i <3T *t*l TO i TO^Tl 

to Tfroi $ TOM* Tot fifar® *fro t'vtto *$*i 

BRFAl’R ,«tTO TO I To TO*t^Sf T *T*T !?tTO* TO® 
TO 5 *!? TO fafTO Tf**1 Tf*M tot M® *^r TOP i 


^itssrc TO[ i 

totTO^ <r *1 TCTtfro TO TOTO**rf^r to® 5 *^*1 

TOF } *W1— 

‘ «Ttl{ TO Tl ^toTO® (K t 0) 

: TO TO 31 T^toTOt (SnOJ 
• TO TO *1 &t$«H'’Tt^s (SW tTrtft I 
TOT f*«*T CTtrlfa T TfC3*,TOTO TO TtTO at£* 

«tf*TOi w$$\ <*rtxT i <ift ht*i to«m to ^f® faro to 

TOT TO TO t *?< « fttfejpi TP^tT TO*I TOTO* jrf|T 
jfTO fofar® ** i TOT *r*T, c*f***r ar<? fr tttTO to* TOr 
totos TOttfr t* <tH am a, ^ Tn toct TO 
toi TOfVri ftajft toto* TO® f*f*r® ^91 to^TO 

TO I WTO f«T* *tfTO« m ftfstl Tf9*1 TOTO* TOt ftfaT 

^* i • c®itT wl, ^r arTO ?<4?fet tot *tf*«T ^%TO 
ftftsr, TO?rc«o Ttfroi fro & to*i TO* cTO*m *tfe sfl ; 

fro & Tfromfa TO ftfatr, tTO fcrtf, TO^irtfTl ^ 
TO^CT TfTO TO*! TOm TO«R TO^*™ ^1 1 TTTOfa 
TO?* ^ Tt W f*TT Tf*T TOTO9 *rf*T fsrfatT 

’’ vii 



♦tftel I <4^1 ’ffh'l 5^*1 C*K5 s^ 

’fM stra ftm, % «j«r* stm ^ ipr ^t»r fav* sti i 

“^W5 & ts '^ti'sfq f%| ^"i sl\ stsi tffVcn ’ sr yarts? sfips 
ststsfsfa sssai fsf®p® s^si «9^ 'st’T ^ , ls TOf a, ^ftsi 
^ sre®t s'® *im< ?%i sis i %t, 'stg, nr«?, srtpffssr, 
sstaRat?, ssrt, antsfsss <spff« s'ss^fa sf^t* siisest 
^ fsOT ’®nRCS? sf?s faf^ra ss i ^tgsfjf ^f%c®i «ii- 

^ fS^fs s^sl fs$si ^sfrfc sire i csfsss « §sfsSOT JT l lPW 

st^s sfs$ sfs^sts fsrfafvs ^fac®T ^tp?^ fatfs s^si ssfa^ts ?rt^ 
fcs*is w i stiws st^ f%s } <k sjfii* tress «jp6 ^f|fs3 
s^stre i * 


I 

^PP, StSS, ’«tS «t?f3S S*t?re ST^ IfSfe# «ftfj S^Sl StS I '■$ 

SS«I Stf S^5 fs®Sf Sf^ «RT5 srei sfcre *ntsi nsare 
«ttf ^*ttraj stfVsi ssfacs t** sFSreits fs*fe s^sl sis <*st 
fres; *rt^ 'sisftk stre i ss*rec*itssi , ®rtsss sttst^fgs ssre « 
ftarsre «w* ssfrets ®w sisals ss \ S^re f%si 
si ^sts rets cstf*!* ssfttfs sf*i> *1^ fafat® sfssi s*fsre 

3jSW Stf ^*W SS 1 *ft^ CSOT W* stf^S Stffs «f^f S^Sl 
snrej ^ssft ssre stfcsfasl s^res sfts c*ts retsstp 
sistsfs* SXtStC’t %?t ^SS *forfef, «w «TOffiPlt ft<S srsl * 

stere ntes i , s f tfts «n$ fe* «rotsi st^s s*nre st^ sct sw 



yw». 


aataat 


4^t'swmi 

vta* ^ ^rtfro) i 

attaf®® ata K } taaiaa ®ta *».> i 

*s 

®tar®a atfi>a ^rm aTffaat (Kalium) atc®t ^ata att®f®® 
ata K state® tfafa® state® ca, r®$t atcsa ®rf®s sfat® 
atat ^rrfaa ata® (ctfttfa® sttqsfe) ai ®fc ® atta fafat ®faat 
ctf&tfaaa «rtfa®t* -^c^h i iw»ea ®a%ta *t?® at^ 

(cttttfaaa) caRc® tteal ata ai j I. k?\ ata® 5 ®rarta aafcst 
^fa tfaatci t%?fr5rtsT 'srfe® i ®a tat fr» ^®ta® ai cttttfa® ®taataS 
's atatar 'ap^t^a faf5a® ®faai &sn ®faca ^sl ate® s^tea 
®tac®a art fatf® sfc® ate® i <t art trtf'fta 'fraeaa (aflatra) 
f®®a <sifafc ®faet a^® stat catctja ajta 'atata 

«mn ®ca i 

. K*CO« + *C = «CO + K* 

®*tatfa® ata® ® ^rarta* <a®ti ®*ta ® ®ta® i 
®ta® catcaa arta omi 5 catetra aft® tsta Wj®1a 
ataf atgtj ®tt® 1 ttacaa aft® , a*®raa atatafa® as® -af® 
«taai 'assrcaa c®tacatft® t?te<a aft® ata® fafa® ®faet 
^sl -cat catfa® tat«fe® faferfc ®faai aaaa srsa ®ca i <at ®ta«i 
at® %stc®®ta at atftal 'aispa tar trtf^ta fcseaa f®®a atfac® 
®ai srca wta® ftwt ®faet fcsl atai ®a ftftfc stal ata 
<«at fafstt ®tta ®i®a ®R a*tae®a aft® atatafa® ate® 
fata® atataaaa «a® 'aft® ®tt fcvm ®ea ca, ®^tal fatf® foraa 
. « ftaavt arHtf® ,®ta® ataeat f-tti <t®tt ^at® \a* ate® 
«fte®i ■ 

’JiwtJ. ttraw atftal 



fft*r ^snsi ini, srttfi •rrt? <4*tir fcvtit 
** i <s*ti sft*nr c’ttstffo glycate ^1 

<&frrf%^ «ffi^ i 

w C*ftT>tf*W (KHO) i I «rt«f 

*m M 5 ^ 'Q , =rr«- ^ ^rtutfir^ ▼ftw is ^ wft? jtM fsrM 
« ^Fflnrt tfiMl *i^c®! *tfctt?nr tffa'l sit# ?rhr i 
<o^ jfw c®h?[ *ttcaj TtfVsi 'stt# ^H'hfrs ^f im ct ^flsr <W«f 
'areftfe 'ststM c*itfetf»w ^cni 

#c#s* fsrrsr *tfM«i»5tni sfaffo ^*j } - 

K^CQs + CaH^O^CaCO^KH O 

«nrfttft« « Mf*! = «wt?Tf?rs 5<«tfr « c*ttfetM yferefr i 

*V *N* '“■* 

. ’fttt wen ^>nr w ^*ra <*rfre 1 

*r?tora cw yfw *fcm Mi 5rt«i ^tr nkw 

Bt*npi #f$iri ?r?r ; * *tfem 

f^c*t^r s'ssi $f&s 1 ■sftlfa «T$ «t^F ^51 *it*i fafcspt 
irfaw #1*rct*f nf^fls ^nr 1 ^f?<p ^tcn? f^fc*r^ 

Ml I frs*t T1 Bfifa fifars ^f?ni ^g# 

* pto mgt* <sf#s jx 1 & *n*rfa m*t , vnF« ct fan ^farei 
q^6 cmt gi rem ^tnt? ^tq 1 Mra* *Wnfa *Ftr?a 
mr*M tctc# j tMt %«.#* ^ gf®rai, ^tffa *i«rttf ^t*i 

f%Sftlft TO3 ^=1 ’PfifC®! M #tMg 5# m <2Tt# S'SHlTO B’ft'S’fa 
fcsw <t?Tc«fs to? at>it5fjj^ >i;c^c9f jfttfa ^ ; 
'aWJ^ ^"t f¥N®I C?t< «ttc^ I 

>sr*t!N 1 «isf nf%art°t fw? ?rtf?rai 

** 

fe?tn itfk* arfa«i |*rM ^fiw, 

urmiM »Rr?W tovfftw ?R9f 

m <*wt ?ttc^ ^1 .^wiM 'star f*rra 1 ■ 

*at dtM *WW f^CM atnrtw^hr ■, ^lb- 





Prtnri 


i Httira skew 

Ht33? f^rwj^fsr Hits i & ?r*p*r <sm ^mara 3^*1 < 2 ^ 53 - 

f^5 Ht33T f^FI? *rfc® fafeps 5^31 'fft? JTTflR 3*3 1 

'ffavs 31 nfftu Hfiff c^m $3% *ttt3 5ii i 

fcf^l 8 ! $f%3i vtiPF 35*1 ^faa.l Ht’Frtffnr c*?*rwj ifa* 

h{? 31 3tt3 i fcf%* ?$ ^ffiren ct w 3t3, H«rt3tfw ht? 3 $ 

st3t3 <21313 feitiH i Htwfrei, #131 «t^f % ct 3**1 am «st^i 

*rf?srti«i ^vtsr 33 j c*& 353 cicn^ h gj% Hq^tfro *?m 

<sfw\5 3^31 an c2tf?$ 3^31 1*35 i 

*3 ifW i HtfcsH sfw #331 3tfc 5t3i Ctfam *r$vn 

*1 

C3 ^N 8 ! <2tt1 3«3l 3f3, 'stTl fcstl 5131 3Htf ! ® ^pfiCT Hifsun 
Hfcr nufatfirai #3* H3f«fe itc* i $ Hif!?* ®?c*t * 

^m\ Ti's arcs* arc3 ^pf%c®r >$3tt wffl ini' 
&S.13 33 i $ sftmfifi^ iwtlfcl^ fas* Hytstffo *Ftn* i H3i- 
?rff3'5 31313, Hfs « iiMh <st5re nfiiTfa srt 

3J3U® 33 I ^tfec , S[5 H^ttl «J9ftatfTO I ^f%W3 3^1 

m z&v & nrt<i>i nf5rsrtc«t <2111 v«ai 3t3 sri i 5K 

* ' K * ,f ' ' ' \ ' ?iC 

Hul « srtf«*H «ttcu nfa* nQsrrw «rtt^ 3f*nrl, 

$ 3T^q 5$r5 3531&3 fofl <21^5 3?3l «rrw I HStStfW ’SFtir? 
5ft 3^C3i ®!% 31*1 C*tw 3*3 I ’®T5ft3tf%‘5 Ht3H «fa?fa 31*1 

3tlp5 HU ^“1 Itf^W ^3 31*1 spfSnfl ’rf3 8 t^ 53 I 

^tlfi H5ft3tf3"5 ^13^15 C^f5T3l 5 T3 8 I ^ \ 

'i^PWfW *1 c ^tf^ (KNOJ I 

IWHJ 3J3 33Wf3 51 CHtfft I «t|355? C3 35«I CTC’H 'ff3 

ifiritw # 53, b& 3355T Cfcn? ?fa5fI3^1C3t 35Ht3 31 C3T31 
«ft%3l ItCHI 5tf^ 55Tf3^l' f5^IC i ®3 f5Cl3 5^1 HUUWU 
,_ ; 1ffl5- ftf^5 53 I ^ f42f 15t*r Ht*l 3TU- 3^31 33^3 5t5C5f3 
. ..H^C3Hff ?TW5ff*lf53W lf«?« *fWtfi|» Ht3C5F3 



3f333 tfuftrfSFF wf 3$ft 33*?t3 31 cntti &«.3$ ^rj» 

^Fii^s isrff® <2rata f«5ft^rt wSfa? vw * 31 * 3«3i 

■"rtr* ^rfSrirt fora 33 i & 333* foat *t?f«f 3foc3 fe$i 3^ra *rtaiT 

Isnn ^n 3 * 3.3 <3n«rW3 3fra irW^f^? 3301 fsrfSre 

3^31 33*Ft* gw $ 3 * 1 * ^ra 1 & 33*pf? glw ^tkaTTfr® 333ra3 
3fo3 fafag 3&3 wra 31 C3i«ri 33 1 fra* ftet 
*101 '•aforai ftfwi *fc?t C3 <ss\n 3^31 m, ^131 3fa?t 

SFC3 3^3 ^551 &CS foc*I foil 3^5 333!($ ffal 3tfo3l 3 ^ 
3T3 1 «r?fc 'arcH^fSr 3tc^ .^fo? nfireta C3t3l <sft# 

3®nl 3 I 3 1 C3R1 ?r*T «rt*t^l «f|-3*r srtn ^rfo^ g3 3^31 3tt3* t 
3foc*t3 3fo^ C3foi fafar^ ^fac=r ^31 3§31 *?te 3^ sire 3tC3 31 1 
3 ( 3*3 isf^ 3fo3t3 ®?rt C3t3t3 far-R 3j33t3 c?3i 3(3 1 / '®wa w 
'«fn c^tgt '9 w 'st’f' '« fo&rat?* «nrt?r ^*<1 s< 3^331, ’ 

433 fofot^ 3fora 33 ; «R3RI <1 forat *(3T<f>f m w*3 f33l 
3^31 ^5 ^ 3 - 3(3(3 'BJt^tC3 fo«^ 3C3 I 3tt3tE3 3t3*3 • 

33 ' 43t^3l3tra 33 ^ 3 ^'® ^wftvrs 3 M far^fe 

-&IS 3K3* I 'Sftt 3«3tt*f 3l3*t33 C3 3t^> \sT^t 4^ ;— , 


5KN0v,+s+«c=K !l s+N % +«co 1 *jk 

C3T31, ^T^ 'Q < 5Wt3 = *t3i3tfra ^t3^, 33^3®^ « ^3(fWfl 1^ 
3^3! 3t3*3 «lf33l «rt«3f fot*I Thltf 35 3'93TT5 3^33 ^3- 
<33 43 f!% 33 C3> Tf3t3fi3 3f% 33t«f&t 3CWTC3 fa#3r 3^31 
313 ; 3^3j3 3tf3 3W ^33 ® 3^3^ '®f«T C3tf1 |f3 f^f^t 
33 l 3t33 ^f^3t3 333 C3 33i3ftf3^ 3^33 $333 33, 35tf1 3^3’ 
3f3^$ 3^® *rtT3 31 } %3l C3tC«3 3tClt 3?33 3^31 3tT3 l 
& 33^3^ 313, 3$re ^3 3l*t’ 513*1 *f33l 33313 §f«f3 

^«,33 3a 3f331, 3*fW3 f«^3 ^13 ^<3 f ^3t 3ta l 

^ 3t3t3 I ^3, <STff%3 3f?^3 iFfifr 3ft«f (3§t3, C3t5l 
<*f^f%) ftfafqj 3 ! f33l 3fflC3 3(3(3 .atiar 33 1 C3f'5t 



•WN mi- whrt »itm 

i «ft®f H»pw an m ; . atwfc c»inrpt *tw 
a to*i cto: *Wttf 5rthr *rc*ra *iw, c*fe cw 

*t?tc<a ifot «j*fl «P |f% ftfin a&cn 5ftcaf ct wl sprer, $t?1 **! 
ftal ’ifwta ^®i m *rt i ^tisnr TO «rw® tfto® jfftfsr 
^ apf®OT £ TO®! fcsTOW TOTtf" *tt^tCJra JlffS ftfro ^ m^TO 
C^tsr TOtOvt* aroi-i TOTOJ 3f*l *t*1 TOCS& fcf1 «>5 
ami 

*^f^tsi ^Ftw (c’tf&tf^ estates ) i ‘ *Ftl!TO<! 

*!%! SflfftTO UfattfTO 3ftCTtC?t <£& TO I 

♦rrofat®! f¥% sRfl^sr ^tstTO ntfan fern srf^s fctfclro 
,«if*jtTO tftTO ftfatfs arftt*T fsrar s5<nHt«, cTO *tftrTO , 

»TO i fctfc'fro *tfroTO TOfa^ta srHfotro ( srri&fro 

'( .m i ™ *) fftTO ftfaps ap%®! *PtTO Sftl^TO (C*rfl>tfTO 

sftftfro fiFt?t^s) Wm to #in, arm 'ftwf *tari m I ^mro 
cartft* Wtf'Qft ^* kt«F*r (CjrM&cTO) f*Ktt artfroi &sn *f®E®i, 
■^tsx^ fTOI f%?fe apfwl TO *$F 5 «ftTO l 

sreafa (c*rr%w *i i 

arfrefTO irtJf JSTa ; *trom «ta I 
c&fj ajttro c^ttfstfrosi ^rtfroftTO fap| fro *tc?& (ivo «rfctr?) 
stlcsiSro v\W§ «rm.Ttnl f¥sfc *froi cm%ro aTOfc w? 
art^ asrtfrot? toto a toto TOTftr «tt« ?m m'sriT’f^ 

' ®rc^ TOTf* $sl <2itar to®! *tw$ ^ $ *fc*i 

<*troi. ^ *ft^cTO *rf^5 utmsfsrcr f*rf®i-5 jrt*rfan • 
»R«tt^tni a#a& nfwtr*i from a^tnr t ''fTfart^as 

mflrtfa.*' mate's arotc?? *rfiT5 f*lfar<® apf%ai 1 apffost . 

^Stfflw SITO? fw^s^rs arfiapj $ ’fffii'tt 



Wf i 


bscara f®'®? <stfafc ^f?c*r ^srta^l arts ?* i ?Fti58®F # 
fe?ta ^i«rr '®t’f dtc*n* *nt? ^ss*r c?*ft? i *w^p «r®r «r:*w ^ 
?f®rat «ot? ^5 sstftre <fte* ; stri w«i ftfitl ?$ i fatal 

«TC»W *%f? 'STISR 3J^C^ *\fis ?Wgfjf?r fafalS 

CTt'sl fcvflr ^c? i <a| Tfaftfara* ’tseffcasr w $>*- 
*tw ?? Jfl or, ^ft?l ^rrsw ^t«r ®ifaral fclks *nc? i ^ ®rc9r*R«t* 
fsre^’t ^s?< far«n < 2 W*r *fhn asfaisi i «ra«tc?nr 

inti i TTsaw stfarai fat^r ^iflcsnr jrfa?> ft far® 
3^31 ^<1® *Tfa® Ct®?'! JF< ntft< TO I *Itl8R sR'faf 

«?to *rfa® fafaf® c*it®fa TOTO *rfr«i® ?? i ^ftrttfar* 

*ra*fc*? ftc»fa c?«n 3fa i <4gftrfinre « srffaftrrro «rff 
, em® ^faafa bt*tt *re«tc*? <to t«R ^al arc® i fire? awrv? < 
<TOT«rHto dtft® <wc«fa ?t*r ^fafar® ?ts®t? ;— 

?rftrfrj g[?«i— ^rt? 3fa®tfa®*t?q* (c?t|%* art- 

?fa®) i ?faifar « sftrtafar? ?f%- 
®tfa® *I3 e l® ?? i %.H«*£- 
fl^tjjSf 1 — ' sfw '« si?«tc^i nfarfaftr® *roft*r ?fanil 

sfarfaftr^ srt? awtfa® «rw Tl c?tf®* jprjc?F» i A/* 
^tfareltt -gma « ?? ?%1 

®t?l? ^TTOtfa® *R1? A\ (Tltfe^ 

?f®nrt «ftr* i Alct-iCe^ 

fiftnr c^tg l — ' Nt? irfafaft® TO ?wfatfa® *ra«fa? t vm- 

,m *° MM *"** fa®t? $ ^*ttro i 

Tjtsrt^n ®r«i t nfhfi i ?f?%*ra «r's *jw fsre^n 

%?i <£i?f<aw? "ftr 3T?TPtc? sum ^ 'jf ivs ^f?ra m 

?^?1 ««nitCT «ryiT ?t? i ^ «m Hwrt/rf^» «w 

swrsF c?t*r ?? i ^sw ?tai ^jrt? m arHf^s ^flfc»i *flranr «rhr 

wtw ?1 ®i^r«i?r irt^fir c^c 5 ® W ?f? i " 



S8* OTtOT'l 

* «r i *tcr?r *rtcar wffifir® ®ra*im ?w 

*3 ’^‘l fc*t? «Ftfhl vf *1 fSj 33 , 5F e l *t<fr® %fRT nfes 

m ®rc*tarff3 ftfar$ 3f*i3 ft* i «W5? <1 fa4 ^ 

* 

WITlfHjfilW Cffat3 «Tftr* <3, W*t« TJ? ^3f *ljfl^ 

STOTT 3*T 3tt*f »|f5i»3 f|t3£S t 

<3tff%3 *t% STC*T <fl« SfOT ’5IOTF *W®I <333 

flu «rtt3 t 'sit^fw *ra«i cwfat3 f«5 33t35 ^jitt t 'stt’ifl c*r 

♦ 

frraif *m fifft* 3farl «ttfa, 3ts>1 *ifa f|i3 ^r§Tf*i3 ff (■ 
Spiffs! Wtt^ SOT3 ^f?C®T *TCS 3T3 fSITMtT? I 

«fttsr cwoti cntc^ri f%?«i ftsti *rsp? st«t ^•^3 3f?nri *m 
333 W I f** f?st <5^6 ^TfSTtCW^ ffil Tftsr 

<k ^Itt* 333 fl3 1 <1 *w *ttsi srttsr wwott s^ar . 
*tf3f53 3tEf I *lt®t 5T^*ta fff3 S)tfttf*BR *Wt< 

fsrf33 «*TWc® %ft? 3t3t? ®rsr tw 4ft f< srfaf.f^l $tt3 i 
sprain 3^f% 333sjf£i «i ^3 ^ 'srcw *?t3*i 'sjt'i 3fa3 ^rfa- 

srfr*r arc m ;*^**tWs^ *tcoti 3$f% otitc snr ; l?i src3 *rcn% 

stcth *tf5sitt e i fin «rtrf i 3ts?i3T’ritrc *tfs* 33trc *tcct?t 

* * ** 

333 f|ftf TOT ^fT3 fWT tfffK 3*1 ftfffl ft* I 3*5*11 
C3t*T «tK3T *TC «l ftfan 3f3H?r ^53 ^far-^T ftsrtf s?% 3t3 F5 33 

4 *< iff 

*T3 3firai ^ 3fTf?3 ff ct srtsrf ■aft gtf fin fafos 

fin ’tc? i snr'8'.fefOT , wfwa srf?3w f^fat® ^fac*r ^ 
’ffen stI firs *ttcw sn i 

' ! ' g^w^j tt , ^tirsfcla 'srtsT^ ^ttsnr ^f^nr >rtfitni& <stt^ 

STtf I ^CTR «WOTT Cf TfCHTI '®W<rf&3 'sffsfff *tfs- 

srm fljfRfsT Wtcf, cnt sfiR ^rfsrtsn^ JirSprl^ 

<«tc^ i srt^jw^ ^%mr ^ fir® ’siftttfirs _ istw® 

fl^f-j. f%l 4^Ft«l JltSTt^T *Tf «l flrsl '313 slrscs l 

'. ' "H^W i »if*t f^fsrsr 3 %»t nvt itfcrw 



«rtwtfsnra i ' ' ' 

at*a ft#® ntsates anRtfira *taaa? ’sinftl ntw i awtfk^ 
wws af^a ■sma « ataf® fjrfsfa n*fml ^53 atfata ^a 
«wti *nrra fM* ntn j ww tfstt * ^wtitfro ana* 
*tf%5 «ttt* ; n«rl— 

Na*SO t + CaGO w + sC = sCO + Na % CO a + QaS 
aatatfire ®taa* FNf^ 's ! ®r5?nr = <*i*ti 'srsrfa, 'statatfa* ^aa* 

« n^f** ftf-st* I 

^artatfa* arm's nai* ftfsfcna fa* n?t«f^ wc?jfsrc*F*f 
*fk*r, ^nrfntfirs ana* sten sn n'eatc® nanr* 5<?t? ^n* n^al 
i ata W tftna&t ** *fani aka asftn srytaffa* arm 
11 rrifan *Fta* ami asrtitfa* ana ^aa 
► nfaai arts «ic>« star afanrea nrnsrs na i 
fgfna catnti cafsr* sXsfMwrt na*tatfir® ana* al entf** , 
srtfeft* ! ®ifa* afantca ■sta's ns nfasl, ^nta ntn f&fkn catal nk 

w4 

ate* i • nsatfa*ti ntsl aatatfa* aaar^a tsfneas «n air nl 
%fka, <3 tftaa < 2 tt$ *ssl ala, ^1 afa®* *faca ?mi fnPti 
'nnaantfs* ana* ^nas nsi ns*rratfs* ^tncasn nfna ^nta 
'trcn* fanes ntflr 'ates i ^?l rga^ afam, ^rea^r?^ ^raj ns- 
aaesa aftne# nn«ian tsts* ■ars nfanfa «fsrr manra ns i stan 
<st^5 *faata am enfats afaat^ nn*tatfs* ana* manta *fa^5 ; 
f*i Wat*, nk* 'sifaa afantca *ata nra catna *fasl saa 
«nr?i ntaa *ca nfasl afs*jaF plates i At*-0 .? 

^tCTt^RPI ! 

■ attsf** ala NH. ; aantn a ^ta >► i 

?ST rj ' ■ , 

«ftcntfaan w ^W^arp?} f%i «neatfaaa ataat ^rfa mSt 
catf?taf ’twH<a nf^s ^taaF 4 ®iaaar ar^a c^tfstf *raft<a. «rwf 
at^n 'atn? afaai, 'ateatfaacaa faaa at^ c«t%a aw aRV^a {':- 



>88 


i»rtw i 


'* ( N . hho ) i m \ aw 

%ffon «rtwrfsw presto 3fa«i <«t« ■qfa i <st^ *Ftfta «rf 

«2ff^ tsi c*ff$Tft* $ c^rffes *t$c®c&* ^rt9 «rf*ra< fafcre arf-wcr 

*finrt c ¥ c*i i otfcrfa ^ « c * rrf ®* ^ i«r ^fkn c ^ t * 

-• , * 

?nr 5 tt ; «ftnrrfitsp ^ f ? tc*t ^*1 

' SttPltf^^l f*tf 3 ** ; « Q 5 f^T ^EfS ’Vtffa * t?H 

^f*nrl «ttw i *re«i st^pp *a 'srtortfinri *tr»fa 
ciml ftpnr*i (urm ' srfcsrtfsnpi ) fcvrcr ^ i 

^rftsitfsmsra *re«i 'sfa *F*ts? ?tws **‘i 

*PSfiflfa ^tesrtfsHR ^1 'srtCTffa^ <3Fft#S (NH 8 Cl) | 5fsF5 
<® w * tymw 1 ^ m|LA 

'*nrt3tfa3 ^twrfjnR *1 ^twtf*np 


srfa csrfr® ^ i /fit 





’srtCTifsrasr ^ ^tertfW srfofefe ffbgSUi 

’ft** *tCTtfw *1 -stratjft* *ft I (ATHy)z 3 

*tfWi i & «nri fowr ?^rs <st*3 **1 *t&® *ttw j(*t«r 
Ft«rf? e <a* *lwi f3n?wn f«t *f?al ^%>s *M*r 5 2 #p 

*flro «tt* t *w? if *t«f *t* ^ *wt3j«ti 

tffkn «w ^ *&& ■srsmrtfw «iwtf^r fa-sfa 

*&ri ^nfirfrs ^%3 *tfa* i '®nrt?tf?t® *tcsrffSnft 
*ttWtfSr9fir 5RT ?U ;■ <4SRT C*ttr*$?fa 3lf?3 s^rf* bssr (mtR- 

m '2Tff3) fSrfaf* *f?rsl c*fa® *ft N fc ^nrl ft3R *fltl 
8ltE* f 1st* *ft Tf9l 5It3t«f3l 3tf33l Tfa I *ft*3 ^tfSR 

a?ftm f%33 <s*f?il spf^i 5r«r^F 'sorsrtlSrair i «rrprf- 

> ♦ 

ftTOra C 3 t 5 T *fetm 5 rf ^3 fsrfi ?3 5 Fflf | ^ f ^ T ’ 

'oftwifsflrt i 



atr?f®® ata A g j *taat«ia ^tn 1 

ca 1 *tj ta^t'ia atf c^a «r$faf?l Then'S *Ffa®« na*irar* 
afa® ?^fa ca?ta ar^tj? cafat® aisal ata at i ^Iwf^a caMi 
’Iwa afa® fafa® a?at a^tat* caftara ^tra *iafaf® ®ra i 
, «if® *rfwt« fas^ dw at?* a«ai ata i a*a® 
catar area® aaa aasar ata « aa®ar ^tesra jrf^s fstfaps ate® i 
aaja 'sufttaa afa® ®tftt® atfaai atfasaafa « 
catcara <^fa®aata'<2tTsr a sal ata i ^ catfaa aat< 'afwa 
ftftt® attar atfaai a^fsta ata® ati^f 'aiwtaa afa® fafsr® 
a?at.^li&^fWi §s,aa ®ta ; |j? atawa atat®? fanrata §®ta 
" a^tatta at%®tta M® « ®afa£ ^tn & ata atal cat fa® a?ta 
fa®« cal 9 !! af®® ate® i 

cat*tT «®a<, taw « ®$a aattf i ifctr* PrfSfl *n r® « frftal 
" ®ta star® ®fat® atai ala i caVtt w ati^ ®nmtsnr afa® fafa® 
m at i afi.ataj fr*« ®fata §®t ®¥«r staa are* -, f®® «?t®a a?- 
ata aaa a?t® it"®i®afa<f® a?al atai a?fl ® 'aastatf? <sr®® 
®faata ®ai cataj ara®® aai fasidtar at«?« c®taa* 
^®at°s araata ®fata «^sr m <2ft« a?ta afaal ^ata afa® f®faa 
®rafafar® ®faai ®t$a ®faai aa i catcara afa® I'atn ®® 
faf&® ®facn fcata §®»a®i <jcafrr aria? ate® ; f®® ?ai ®rmt 
®ifa® ®t? fa*tt?ta catm at®a< a?ai. ata <w fa? faa ajaata 
®f*ta %at ata a< ataa ®cat «ttfa® dYaraartaJ 'araata 
arfaa ®tar arm? i 

calcaia caffta *taH^faa aiar aaatatfa® catajCfa^a at?^) 
a aafa#r ca 1 *fr (faa®a N esptat?®) fada <str^a% i 

C^I ,? fJ i caYnx aa^ta atacr ^ a?fac*i c*®^ ^ 



. dh*fj tt i whttfw dfar sftsj 5m & aim 

"^Jt^rfre f%fit^ f^sri ntPR dh*ti tot i *re*fatfta c$Wj 
£faa ^*1 VtV I & sjq fiffl dfa **1 apffal ; f%* 
c*ti%tf»w jrtc^TO? arm & *t«rtfcn f^m W’foft 

’Tfa I f^®r^3T SFt^fc &W«f *1^5 w i *!t? 

srfi ^nt t slwN «j*nr srtttfc:®r c*W *$ i 
*rfMi ^rtf^r sf*i fitar sm* fawn ^f%c®r 
Wtltfil® t$ l ^Itftir CT*’"«W arftf, 

xst 3 wt* m ^estra arM>l cm< srt cf«rt^i ^ 
%ra< ^I’srt c^rft ** t 

^t?T#5f dW I dHr afirai 

arffsr f%f$«, apfq firfat^ ^fitc®T,%jt*r ans^qh ct^'f df^tr , 

<f*w s ^ cfttfa) ^r i *rcwtttfiF® ctlrtr* srrfa mcMN 
dHre ftfste s^rl <ftr* i 

<$m ^*tm i 

j>«fm (wt^Pnw) i 

sjt*F Ca > *mt e U 8* \ 

fro* jtfstw «rt^ cfffac® *tt«m ttv srt ; fa 5 ® *31 »rt^F 
®t«rft,*t#r, jrfm (jjfc), ftwrrt *tt fai armtc* 

*tmw farprft art EW l fa«i £<<SW ^ *$% ; 

fcfl BfSj atc*m vfcr m ®lft'| « WM* *fa1 *W <?TCi*f ’fa 

f^rfsrt *?, tajHrww ’Tti fifjl *®*n $<«nr vx% ctt 
tt ?rt <*w •sre® ^rt« *jw®f*wi 
«n« ertt^t ^fsifir® t$*\ =n i anr^tn? jrf^s ^<«pr\«ttf3 irffl- 
tft* stt^tcn ttm* f<«t? at^*n^5) t\ ^rwtfir ^ 



TOTOf* gl r m 

(CaO) i n fest s^r® TOts t frei f 
TOTO fstfs sin TOsstre TOTOfl ^1 'SRpf^ tots 1 ssst5* ftft’TO TO 
cto^&to TO«rtf* jro <2f^s wx 1 

fos 5*1 TO TOlrofs* s&rofc (CaH«o») t ?rt«ttf%r s rt «?*t Ftfrort 1 

* • *“* 1 *s 

fo®l TOTOsftSf TOCTOfl Tv^5 S«Sttf5 «iR5 TO*t ^STOf SS CS, «W ftest 
^d> mi tTO faw?* sprTO'TOstc? fsfo sIto TOsiTO^fw 
F/l (CaH.0,) <stsf»tfe TOCS? I f*l^ 5 «t TO* 'Q StS* ^«1 foftk ; ^ 
'stsr ’tforfc 4 ! 3 s s* t ^ sro* sc«ts w\ sen 1 s^tot 'scsis 
TO ros TOs’^ sTOs 1 TOwfs $c*is wf toit^scto TOfsTO fo®r TO^s 
■^rt^tflr^tcirsr sfos TOTOsfss tocsN ssstr® ^rs <s^TOfs 
CtSStf SS *tP? I MSSfa* Sfo® ^ foffori SfSS SfSC®I stf 

, TOfesi m to } <^«fto fNt«t ^fasts w ^b*nf sisst* 

Of«n TOS I ^ StTO C*ft CTOft ffts ^SSfS STOffa® S^TO TOCS V 

Btjrfj ^1 < ®I5ft?tf^'S £®f <2}W (QgCOJ 1 spft’ffi. Sftfo 

M3 TO#S <2f^U <3^ TOffctfl fo» fo* TOttS? Sfa ; CSSTO, ^ SS*f! 
TOftC# ^TO?ft<£iS I Ft TO? SCS m SS TO ; fSS CS SCT TOtsptHt- 
stir TOTO fsfft'5 'sites r, stsfc® s srst m m \ ^TOfot TOTO~ 
fist! TOTO fsjfat'S TOCS sfaTO & ®r*f FtTO? fsTO Sftfa <2fSS ftf 3 ^ 
ffo $mr fm <2tTifo5 s^ft^ $ Jis*r ^stt« ^ 

Sts I CS ^C«I 5tsf? ^91 TOCS, TOStCS m SCS } 
f9SS sF< 3 S^tCS I 

* fisftlt st& tst Stsstfog f<<gts (CaS0 8 ) I 4* SSSfor 

t%TOcss TOstes 'SIM sts 1 f%TOcs sfostfag gfew (sitsi r 
firsssics^) * S^ ®t*t aps ^rtcsi ?«*c stisf fSTOfS 
slr5«rsfs^ s^cs cs, cstes^iK S'rts' , TOtf%lt stes, TOstrs 
•rtfot fttlt? scs 1 TOfor struts wni sfos ftfets sfiisi *tfos«F 

sfos ’slfS’HS sfls SS } 'STOSJ ^Sl 9t«1 SCS? CSW r f5f^ 

TOfS ’Sfos >?ts sfe S^Sl st^cs TOCS TO \ ^TOfws fispf TOf^ 



*»«■ 


wtw ) 

i . 

^rfsrhi m 3 ? i m ?$?i a ®fi®i ®rqf*f% ^Wpf 

l»l ^t?«l Ft«tf% ®tft ^*13 sot? t?tE^c®ts? 

STC®^s^®?t?t?sfl 1 • * 

’rtWNr 5<5t? ^1 *rf*rf*R6 opt?t$® (OaCU) i Ft*rf®‘ « ®r?*i 
3rtw? ’ftr^rn^ , ®rtsft§^ts ?t*f ews crter®!? *jot a 

*wt<St sr?fa®tsr pi 
*lf?® fi[f-|® Sf% ?H CMt?*! ®3t^ «f«rtq $‘l i _ 

<sr^i®tf?® $><<2f? ^i ^rmf^r^p 'w.^ (Ca o ?P0 # ) i **{% 
’E’tt'Ft^I <? '©’St 'sptfSfe *tW «hF F«f m ®t^f? JtT«§} t2T«ft=T 

*N 4^ 

^*it*ft=F i <2f> - 5r^5 *r? t^t? ^fstfa® ^ttw i 

5*1 *t?M i srefNjfa f <«tcw tfffaCT ^tsuf?® 'stwffwsr? 

^v. 

J5fa*l fsjfsT® Ft*fl% Tf ; ?5^Tr ^ ’tf^m St^^I 

ftf*?® sat? ct® <t< ?t9«i i 

*? *t?tol i *ref?#T f <£rm *rf?® 'Q ^rtcsri- 

4c« 

fa*i srw ftf-i® csr®?< 

^■VTO 3$ I FtetOT (^Tt^fTC 3 ^) fsafawl 

?t^C® *!tC? I 


i 

stttff®? sft*r Sr j n?*rf‘i ? «t? w® i 
f *wK 'Qfi’i? < 2 f?f% ®iT^f 5 f?c*i?c?tl%® *nrtt«fo 

•sat? i § dtfa® «rf® m nf?*rrc*i «rf%?i «irr*p i iV 

fipspj yn^^ip.Ti *lf*® f*lfa® *&?< I Sffira?j (fe 5[f5j^ 

qt V l t sfc) « #tfw NfjoiCT? wtc? 'srf^? 

Wipfaf® *« \ *nr® ®?i srw*t? <W\jw? c»t*» 

f^*r?;?T?^t? : c?fac®* *rt«?i ?t? sn } ^sssa «w® < 2 W^t 

srft i ??*n?tfs® I^sr *ft^ 5 ) * sr^f?®k 

>^ir^ c®t?# 5 ) nt?® ^ C^ftf *t?ttf C^fst 



Ctfa?R I i . . 18S 

i I sr&cijft at?i «r^ 

*$111 «itc^ i 

* !IS, SEES 1 ^"f cafa «?■ I srf^tiJfr * ft c<st5i c*ft1>tf3fa 
GFttaft t?$1 ^f?fl ^5^ ?K*t fs|f*T5 <P3 | *KK c^5? C«St^T 
'S 5tfif TUI iSE*f fsrfsp® *15|t*r* atf^RI 

ft«f ^fff«f?t<5 Jiff® i fast f tc®i |f? a|fi 

Rtc^ srtra ffa asfare ?r^i ^‘i <f%si, ^*i 
^tai Rfsn&te*tt>rc i <$«R $ fast *tf«m fwr«T ^fl 

fsr^s &u$ «rrf%ni c*itcf 

&VR ^”tta *lt*l 'BTtCTt^ <2t^'5 «tttf? 1 

|irf>nra (Isrfa* cjFfirfos) RT^tftfn m *Ff?rai & art^l, 
stffaal f¥c®r fr*i zszv'S *it*i RtOTto t^r#® 


C*fs*R l 

STtJf Ba ; *HRl*l* 'Sta yoi I 

jtfwsni caffi* *w< Rt*w cafiraw* caffo* *trt< 

*-4 > 

faf 'StffF nf^rfi'l «tt« fStl ^ I fcfl «lfa ^*0 ^t5? cafw 
>\c^ al f®*tfw caftfEfa *rrftca Rafsfo ¥c* i *w* atare* 
*if|« cafsaa «wi ’rsfalto cafwa (cafira 5 oM$$) fife® ^fiit*i 
caffsa (caf^F n*\iw5) *a i cafaawa catfa* 
*r?H tit^rar at«o Jisffifa cafm « afftatfi® cafaaa < 2 t*ft=r i 
aaVtttfw cafiw ai cafire S, ^ atfaat* 

«ri am 1 ® ** i 

Jf^S? 'STTtata* I ft C'SR cafia 5 >8 ft CSR 

«3Ftca% <rc®i at%i ftSts® m \ *rca m c$r «rar ¥ s>< 
siff® fSrfSr® t*finn firt»i f^at *t*n«fft ^ 



**• , 


’ ?*rhrc> 


fatfitfaw ) I 


stf? Mff ; <5t? *8 | 

f 1WV ^ItTf C5% »Tt£?? 4$ 'stfWt* W* \ , $$*. '5P!S^gf‘ 

V*m •ttefl m art I <>rcfWk iw (’rtfrrfa* OFfatW) 

«3^at ftfafc ^f??i fkm ^ <att% ?'8?t ?fa } ?«rt— 

/ MgC] k +Na,-*NaCl+Mg 

^pt crfaro fa c*W? •rrt? i ?H ^rr ?tfwu ?tfart 
%*i ^?t? s? ±rt i utn fo?t fasta 'sttrfc? 

*tfiW5 *3l ?t? I ^?5f WtSJ *tfftf j ?* ?'?at? w $0 ^i- 

^ fM fasfo ?? ; c^ft sprtcat? faRl ^wfx 

«rtwtrp <2frfS ^1 sftFf l K^wtfws ^TtOTfTf? ^ 'StlPlt* 
?TW® ?? i ^atsnr ^tcqfr^n afataPr? *r% 'arsrs «ta*r i 'sw 
1 % arfaipi c? *rtoi ?1 'sr#tl tft*, Jitir^T at 
atfrtfaal i ^atsra catft? ^rf»f'af%? w « 

’ftretfrte (atfafa* ?*Iff 3) «t«rm t 

*Ni?tfW ^5? (MgSO^-MHO) I <U*PR5Tf?^ 

Ttw? ^ ^ ?!Wf r W ^.'SJtCf I $ «?*T ^C3 <stp 

*tfir*rtM sfo srr afarri faluz <aaa? ^ atn > 

^ sfw ^fa'ffa ^a«r «rtr? ; ^f?f^ $ wra ?f?<s w*f 
-fofars ?f«?i stWtffaas Ftfqnt ffc*f *fwtfa® ’sr&fa * ft 
5? i ntfrn* *it^t clfa nftas sft? i$u5^ fa\ <sftre ?mt altre 
*itc? i vffiffrft ®it^? citw 'surTsrTft'5 ^ « 'snrfatfw yfht 
' ^to? ; tst?^ Btf^ral ftt’i f?fafa> ’fwtfrr® 


^?r « F«fet? «rtrt ^sul ?t? » <twtfiF® ^ ap? 
?? ?f»rat & f^f5rs *w<?i sntt '©firal 
*(?*’ ?i? « ^tfi^ ^pr wn m r^?l «ttc^ \ b arW 

^fwi -sttrj ?t? i *tWro 


'.'*i t Jt* } 


?W$ ?? 1 CTi»Ttc*t? f^cl? i 



wn ■ 


aafa<£ft i a^tatfaa (atftft* ataatatfra) aH* 
«r«i 3 taa fafaa afata aafaala ^a* fc^aa aa i mt caff^a aat«f 
*«rCT3aaai wmatfaa^a* atftfastftfe ica. «a^ aw farm 
we* i awra ca atftfaai ma[al fat#f® ^,jrtfttPR^W'^w?<2^H 
featafa i $ afta&IWi atcatcn careta aita %v*fm a$at atro i 
afWi awrfa^am wacaa afr® «hpa*tfa® nm* 

*v 

'srtiatfaata arta*! fafep® ^fm mV§ ttsa*! nat< fcaaa aa i %afa 
att*f®a> ata (NH,MgP0 a +«>H*0) | 

TOt (fiwr) I 

attaf®® ata Zn ; aaata a «ta m i 
’Sawa afa® wrt ®rc»n? JTtffr ^tcw i aaa»* wi (^ a®» 
a#s) al mat 'aataTfa® a *1 (fa* *t?arafc) wta. efata «ff^ 
aattf i 'aatarfa® rai ata; aw &5« asfata ^ara mWfaastjr afa 
fH® data's atirea wi ’aafal aft* i b atiaa rai ^aatcaa 
afa® fata® a?faal ^§3 *fata fa®* a®i «W a'sal ata i 

a®l ^aa Sfea* «rt®t\aF c*®a< at^ i tai «m ww ; f** 
>«C a$t® «»C fe®t*r attta ata aa at$ at®aa a^al %cJr i >4°Ca 
*rfa* fcsta afaa foil aiaata ®* «raa fa i wl $a af«® s«o ^ 
®ttaa -srcataa *a mat fol ’amtWa® hw atfoa foi atfaai 
fofc i w®i stafo® a^ata aaa ca ct®a< aa ffof® aa, ®t*i ataaa 
*®ta aH ai®t® ’ata fa^ aa i «?% aw fafat® ataja aal 
atfaca cataca arta ^gtafota afa&l *tc? afafl cafac® ctaa< i 
caaa caftaa ^aa afael affo® <*tw afoa, %ata maraa ata a^iar 
W cata^ 3Fta ^ca alhtw afa«ia aa, aata caaa aa ai j 
feaamaata afasl af^ca afaeta faa atafaa wl ata afwka afa* 
aaaaaii^ansfcaa^aat^afasi af?ai^al^aiata,<?!Hfai^ 





3*ltlR I 


«t*f ?R1 TW Rtf R Rfasl iffCR l *Sp$. C*W faw <2fR® Rfa- 

m bri wri .it * ; m wnt rtr ari® ffa 
cnte, Rfaj. Rfa atf^f «rf^ c* a Rtrrtr ?mR $1, irai <?fe 
rrsi ?tcafji RfaRtof R’RtfaR rtcr 1 csr, Rrm 9 nt% rcr* 

wtR «fff« «rcar? xu ?ri m\ faftfR i ?^i ^?r rc*w Rlfo 

« »r3j Rtar rcrri ^ 1* <*« c®rte? RJtR % Rf^erft 5 ® Rfirt® n arl 

Rfsfln, RRJR RtrtrHPfl^ R^NR f«Rl ?fRR 

IfffatR* arfRR WRl ftfaiR Rfiwi, ^ ^R ftftfr tSStlR fcflFT 
far#® RIXR I * 

ntiwar WR1 (ZnO) | ffRl Rtf *nW 1% Rfne? C**lH #R fRl 

11 ; RfWl 3$ Rf*3t3 RfRJ t*l 3I3RR R^Rl RttR I 

tfRRtfaR WR1 31 ftf (ZnSO g ) I ffRTs) C^ffRR ( 

Rf®I?r TOT fltft %R3 tSTCRTWR^R > t?1 &TCftf 3HRR 11 I «TRl 

« RfR mi* Rt?l ^tfwar *fifc*i. c3tR*r w d mi* R*rftt 

RtCR, RW RR Rftal URtfi* WRl *2ft« 3«3l 3t3 I RRRR 

?*1 ttl ICTJ ^s3 RftcR stfir *W R3SR $K* *f**1 ^*1 RRRtfa® 

WRt3 Rfil'IR *3 I 

Rjhn t ' RRRtfiR irRhr ^Nr*t5 'Vr® Rftarlfanrfa ami 
ftfJSR RfRR Jftl^ar f*1 11 1 tff R^R *rfwtCl RtCTl- 

taretf artRR infasi c?«fi m. *tfi c*ri< RtisR ?ri rcr 
HR &l\ Ift i RRW *&m “RfR^tR lt*\ 

*t*W1 

WtR RtR^R ’tfte^r RfRR Rfar RR ’’tf^artel RJlR v fS(pT «rl^ 

%)tR RRlt^mr I RRRFfRtf?P® RTfRjWI (RTtR.fRR af1^@) apflR 
RtCTt^trWi (Rte^R apwttowo >tf^R fatf^R RftW,'-RR^ ^fR 

■“' * ^ ■ ■ »V»wv>i *■««. ^ 

«tt« Wl Rt?n,t?fCR ^R ?ItR^ar^f®Rrt 



< 5 tan 


tfc* t afa« ^ata atfti «rfca aftal, a*«m ^$3 

^atca afi'att afnn ga aa i 


^staj ^ i 

Itttf®* Htt Cu ; tait*!? ^T? 'Sj'S -4 | 

«rf « ettfm a?t*i a^re arts am® a^at 'srtftpsta i <sfe at^ 
fa®a; « faftt $ «tt« a^U ati i <jm* att^t fW a^t® 

cat facttt ®ta cetfa® at® i <*m*i &§t srftafwi ate® cerfi® 
aa i fasti star ttta< aftti *rffct ®tam tala ata a^ai atitca i 
Stcari tfasf ttttf ®fsj 3 W aaa ttttRf&t (Cn*Fe*S,), f*fc- 
(Ca t O) <S)H Sta^lfe (Ca»H*CO ft ) fact! 

arcitaati i *ttt titittfra tit® fast ®ii Sm® <^it*ft ft®t® 
a$a afnti tfisrtt ail c^ i <tta catfta ate® ca 
^rtci fas* ®ta «tt« asti ati, ®ttl ftft® atcsc* i 

fa^< 2 it appitt® ^rcai tfa® sfatt ^tta *risR ®tt 
«mtcta aft® fafa® tttl ’^ts mtrta 'srmrfa fo<fe atil all 
<£i?rc fasti star «taftfc atca i 'tatafft® ®ts (f^lwa stiacafc) 
cata « j>t«it afa® ®tii>c® cttsttca alien ®li etts astl air i 
tea & mem ®m ate® fcttci fa® as ®ti «ts® area i £1 
fafar® afiati fcwtr «at ca, aft afaa tittffcli afa® caFfsr <2mm 
f*rfaai fafai® ttcs,®tai atc*i ^al sen afa® faft® atn *$as atH 
attca i £i ftf«f® ti sfttn fcai ®tcn? afa® RRi® ttts 1 
fas® ®ti t®m< <aas era «rc«w *.» «tff 1 Rtfeal 

, at® « ttRal ®ta ^Ffar® afal am 1 wmmtfrn «rtf® ■. 

atfaam ami ®taf *rta» aiaata aa 1 nh afsr asta « 
a*?tR^ asfaca atca aftal, at#fara ®tar asttaa facta &t- 
catfail ^ an «r®r«^tt attRrt^m^a aa ai 1 am mrtar ^ 
a* 



PitW I 


•its 

%?t?-«mrss 5m sa ; ««raj sis $t«? 
TStfaSl <2t(%gf^ <2T?f5 C®fa TO fsrtit^ 2&ES *tt& Si I StfWT 'srfSf- 
®ss *fiiw fcsi 'rows <35*1 ®Rnri sts®s mt tctf* 'srtrbK 

*rft*l ®ut 1 ^ftrosrtsjsj?^ .sfs&s m to» 3< qtiss sts sut 1 
*rfro® stirs «rtf®ut stcs* cstsmt *rf*s€s to si ; firo to*t 
stars stfaut sti,® 'srfttflstcsa afro 'sirs* ststsfs® 
*RWt*f ^TOtTS sfTOS< f®^fet® ®tSSESfc si sfafstS & 5 . 3 S 
TO I <StS StSl SSiSTtst CS® «ff f® tTOS S$Sl Stt® I &%fs® 

^unt afro stcsa ststsfs® suatut ca mtt<f frvm to, «W 
fast® 5 ; , srssft c®ts ®ra to f^rf»r% ^f%w mtttf starncs stai ^fos 
ss 1 *rttf brats' mrttf ^sTO to, <$t «c* cstt® sta ms 
®t*r& ®frol starts ®u 1 'sts sfsfts, <jf%® 'Q 'rosm afro ss- 
<&$ fsfss to 1 srssr mrostro sot sts fsrsm ®farn 
STOStS &StSCTO afro stsRrfs®’wsi fsfsts f®$f<2f® 
to r ®5 si srs sTs to®s ®®s% si sjs to® fc«.TO ®ts 1 
stunt Ndsfafsts 5 if?it^ siftsl fscn, ^st ®$rwj^|® 
'TOsferro staa< stm fstfs a$rs air® 1 sts ®sjtsj arfs 
sf|s I(t$& *fcl 1 fTOS, s®, S^S fs®^tS < 2 tf fs CS S®S CStfsf^E 
*WM fcvts ®ta, svpurtunt fastm *jrtf fat*® states 1 
catm «r?fs st^ ®tTOt?s ®$s ®fssts wst § sto si^a afro 
«W sfitstn sts fafats ®f«t me® 1 

to* ® f®feffct® s® st*r® sts^t ^ <st®ts 
• m?t< ’stcr; ’tm— 

f^%«sts ’■rf *rfts (CuO) 1 
f®^fSt® (Cu* 0 ) | , 

f^%«StJt OPtalt® (Cn^CUH 
cjmrtts (CuCi % ) 1 
t ^tom m? sit® s< nmtfst< 



I 54t 

i ■src^W ^lr$ stfifa tif y ap y 

, 5 TtCf I atTRW -SteJ TTfftfPl ^fir«t tSfsftjf 
tii?? a-fac*! f?^fa)?> sr^f^s ^5 i 

fat* *rt$t§fr 1%^far?r 'stWf's ert$ ?$?i ?f ? \ 

ffin W6? ?< spitfire ifcn «rr^ .1 

.f (CuH,0*) | -spilt? ^t®c6a jrf^S 

«HJtsn *ft^r mi f*rfar® ^fat? $ *r^q ?t^? efts 
?t? i ft® art«i ?sfa?l ?f*® c’rfctf?? $ fsrfSt® *f*?i 
ftrfrfi** fttt®T> ?? I C’ltfetf?* T^toBZSK 

A -4 

*tf<i?i3 f*c®? mm ?%$ *rtt?tf*nrt? tsrfai ftfit® ^fkm<3 fw$- 
fat® ^*r?j ?? i 

<sif?® «itc?tfsi?t? arf?«i ftfaf® vfirc*t fV^fat® m& 
$? ^?1 *ft? ft*n?f *m< ^*ttr mu t <£$ «rj ®tcaut wts* 
>rsl f=t<? *f?t* s&t?[ 'srtrsrtfsnrl ?m* ?? i 

^£g | =rfsr CuS0*4- 

«B*0 f^fcst® jpT*t^®t® TtfWfj atfaal &s# *fat*T fV^fsr* 
?*r s t*T> fcvf* m i ?t*®5t?® 'S ®tg fafat® *f??t &s« ®f?t3is 
f*t® aps® m i 

*tfto1 i ft® m* , <sf»ifl ^?ta ?t?r qawftfr *ffa- 

®ta c®fl? gf?*i fr?tr ®flrai atfaw, ®t*t? «trt® *\Vml ?t®lti ®ta 
JJWIlf ?$t? i fftwtfsr «f*t ?^t® ff®ral *%*f ®&T 
?t'S?H® ?&5t ?fe? » *m |fa?tfa f*f^ , 

5p mn fsf®nf '®%i ?tf*rt* ft®? ?^rt? ®t5 frfnr war ??®nr 
i ®W?I ^t?‘l§t ’tfwt? ?rtc? 1 ®tC5? sH*IT i S ! 5ft?# 

?sfa?t? Bfsn 4 *r?frpt« ?tc® i 

cvr^’pn:<i ^T? , ®rf?*i7 5 P®t dNJ *fa 
stl i c?t?S® vton .*ifN TWiyt ntrsr ?tf^?i 



cjfWI® <313 3®3l #? i 3?t3§l 3l?t3 ; fa# 

3tfa»C3 fa^f<2f# C#t disc's 3f?*t# .33 3f3?1 33# 3< #31 3513 | 

GFtafe 1 #3f3 #f3t$® 31 ntm^r vtai 331 -'’ 
jftwfl 3fa$ ftfsirs « 3&&31 3ft«# #f«3 333 3< .fa^fsRr 

C3Ft3t^S tfftt 3«3l #3 I fa&faj# OPTafa# 33l3ft3 3J3 ^f?T3l 
#tf33l f#3 ^31 #?3 3< fat# fatfs #&* \ 


*ttw (wtffl #1 ^BfijtlRPl) I 

*<3tctf## 3t3.Hg ; *Rjt#r st? ^ »,« 4» 

3t33 «*3l, &#3, #33 3#tf I X^ f3*n339 #9131 
3fc# I #T#t3 fas# « fafattf 3t33^ <2tt« 3^831 3t3 I 

faft# 3t3C?3 .3RJ #R3 « 3T3W3 Clift# 3t?K ##<; f?*3^ 
(3l $fefa l # 33 v #ft$) 3^ <2t3t3 » f### « C3#3 C3C33 'f#'® 
ft*3 <2ft3 3«3l #3 I <2f#3^ ®t#3 4 CTTt f^3f C33 '#3- 

wtft 3^ri «rtc# 1 ftM #fat3 #s# i* 33 « #33 3Ht3tra 
faft# 3^31 ^533 #3Tl #31 3^13 I «C %XV5 8«C #C3 3t3? #ffo 
33 I ««»C «T3 31&3 ^31 3Mt#t3 3131 3*13 I #33 33 '3C3#1 
>*•% 33*1 53T?r I 33 #C*M #3tr #tC3 3Htf « 33, #ft# 

3t#3 31 #&3 3$3 33 31 <W % % #3 3*t33 #fac# 3tE3 
3f33l, t$1 #31 #t*T3t3, 3tf3t3 etfl fe 31 «W3 3$3l 3ft# I 33 
'S 313.3T# 3tf#t3 313C33 C#t3#3 3f33^3 3$ 31 ; <4 33T t#C# 
<St3t3 31^ C8$fa ##f3ftl 331 fat3ft3 I 
. ^C «K3T3 #ftC3, 3Tff 313 3^3 '3333 «3l #f33l 
31331 #333 3133 (C3^ 3l^f33 #f 3$#) ^33 ,3T3 I 
%J3f3‘® 3^3tC3 C3, 31C33 to 31333 #33 &3« ^fwl #333 

3f«?fftC33 I >fr*3 33*1 3t3# 31 33# ^t3C#3 3f#i 3t3f 



rfa fatfH i 


fifSrs afaca %fta cata afaa^a atf> at i aft *taa gtataa af^ 
<tlUJf ftfttay afaal aal ata, <5tfl f^ta fcfl ?&re at»aa aw 
^tatatta fafo a^ai ata <w atfa^fa* aata>> ai aaatft© ata* 
«rapft athp » ’ftsa aa*Fta srtaa arai ata? ;aa aal aftra atta i 
a fa^tcaa awr ataa aftta, fcfj «f«^^rs a^al aafafla ataa 

(ajf&fcfaa qaaft®) ^«.aa atai atataa »ift« aarrar at^a 
atatafaa attatta ca carfaa aattf ^s,aa fa, ®tfta afara*! ata 
4ata s aa i at© « atataa catfta a*t«f atrea ’jtfc ataftal ftca b 
fftF <af%faa af%® i 

W*f«i f3rtfr«l etat^t l atc«a af® ateal ate a?faal ®^afa 
ata? ataftal c?a i states atac?a faa?te att©a atrea afta 
a^ ?^al artelw ^*aa aa ata *raf*rl avt aa?a^ aarta 
<aaftf% fta i aftah a® alata atF £ atrea ^aa aaf^al 
<atre 'srtc^ Fta ftta aftfte 5 ata? af$#$ ftai at® i ata 
fttFa^aa 'srtas «rft* Fta ftca tea's atat?a dlfta? a?t«ftt 
attsa atta ^?fta a?aa sftai ala i ^aa > aatF <stf%faa ates 
fa ; <*ft c*f teffr® ?*f*i ete© a^al afta? i 

©t tea aria atams atf^faa « atf^teaa ataa i$>l dttete 

a?t< «rfcf -, aai— - * 

atf^fla ®r^*rft© (HgO) i 
atf^^aa ^aft© (Hg,0) i 
atf^faf csFtaft© (Hg^CIo i 
atf^aa csaaft© HgClj i 

sftf¥^U J l at^s i ifif ata? <af6| aftel ata 
^itftal iatW^^a aaapta ataap Filial taca atf^aa afefelJ « 
qt^t5 a 'spprf^csa atna«f afa ^aaaai ^ atf^aa at^cfei^a 
^tawa afta ata attcaa arta*i fafaa a faca wf alf^'^aa 



*ft 3 rft«nwfa ftfat® ®fac*r srtfifef*® srfo&fc dvm h i 
^*fa sttw? ®d* ’t&tws ftfs® ®f?RR, 
«i^rfH «fte f «d Trt i 


3 ltf%^f^j^£t]? (Hg^NO a ) i ^te»i Wt’TC®® 

3 rf^® ■'tt^M^rf^'® ®fircn 3 ctf^T»?R «r®® ** i 

**f ’lil’fl i «tar ^1 cq?p 5 i wt? ^*tn 3 (tf^(rc nl^- 

c&fc ^ ®f*E*r *it?ff ®tiaja d*t* j^snr ^r ; <$srt 

dtc’tra snH cwfal «(tc® i & *rhrr ®t3«t>9 ^5$ 
^fiOT ’Tftw dihi *it«irtc® fetti c?H ^ Wi®i srfe 
*rfoi 

h ift’Fl i *tt«pr *Ntfcii $ *t{Sfr c^R *rt®srl 

f*pw *tlew &*ft fwi &tf*m >idfl rtw, foron ct ct tTct *itn 
*i;®m CT'f c*$ Ttwf t*nn «tf®H ' 5 sr<£R s i } 

^•v 5 t*t Tt*& «* t fa®*i 

wrHtai •m ntffa Jiwv ' 5 rc , wi sd *fim to % wc*r 

«tft* i 

»rtf¥fepi qr%. grggf T <Hg*oy , wtftfen m*- 

<§&?! (fftHH TO fatal® ct^< Tlt»iw ^ \ 


3PTt»im ®PI 5* H *1 ; *WW d?t 1TW5 S&Hl «ffc* I pH «•« 
*rfa® ®rt*fDT*i fatal® ^facn jrtfa^fa® *p£*rfa® fcvni h ; ®®wt 
arWfcl 3P& «TO ®t* I pH mw% *lfa® ^TROR fafaf® ^fatsf 
KtH&t ?TOf H tocrt «TR r 


(HgG3,) I <sfc faaf HN&I ®rt«TC^ 
®wW€.'i*Rv ft*{* > *lt»nr faora *tf*rfa ®fa® faty® ®fac»r 
^^r%t^T 3 i 3(1 fdn ^(tf i 'sr®^ w c 5 ^ 

"Ipvki; €fwn 3it»it i ®t^l «it* 



o Fft nisi sire ntfatn nl i nTf%§faaf nnrel « w 

<®sf* fafas *ftai ^asi stfare arf¥%fas? optstl® &rea sa? am— 
HgSO, 4 - «NaCl - Na*SO, + HgCU I 
nTO?flm nn x rei> S na*l - calf®* n®J ZW$ « ntf^^fw C3FtaTl« I 
atf^fa^ canatl® ®rre ^faai $ ^ra 5 ! ^tck §na aratlre 
§sl ’fta *rflsi al sire ntts 5ii i 

'sjf^st^ l fast*® *ww& to 

retfas a< i Isl nta? « 'nil'S^na atntafaa* n?rere $vta as i 
®a *rfHh i fa&«, *tm, anl^n « ^.refre are atfaai 
fe'saare fafa=® s^fare ntnn< aif^^faa 'ntl'S'S'rl® %<t,aa as t 
rerlifna ^rflsTBtlre? gtataa nfa^ mfafcfaa camlre? arrs*i 
.fafere afare atf¥%faa atlsatt® ^ana alaiafTWi? 
awl nm s< afoa » sf? atfa^foa catatlres lataa 'nfoa 

casai sta, atai sire aftnift *Ttea< ai at*i tTO«f stai afors i 
<1 cTO< *mc«fo nfre ailearlcsa 5fin*i fofSre afore, feai ’Rats 
ntna< atai stared atfa^foa atl«^t|res ac<a <al <srata nfo* 
s^n ad? nfnai, latca &$aifoia a*i'ai aitfofa anla nfnal ntta i 
ntfa%foa gffl'e^t^g (jfefa atlssgtires arts n ®a aa i 
8«t nflai 1 atfa^fo^ 'crfl'S'Bil^ atarea ^a nratlal HI 
nitrera fowfo afore fcal nt®a< alsi ata ? faa attsa an 
afal <1 ^hsa< atTOtfaa fcnfa ata af a afore fcal *umts ntn 
a<ataa ata i 

f^[®T spHFf^s) 1 ntas 'S aaa <saaj fafota 

afosta* 5 ! afore foajr %«,*ra sa ; ntn a® afosta ®rj isl w 
afcsHtcai 



(«rr ri c*ral) i 

RttffoR RtR Pb j rrrtir '®tn I 

Rfa* jrf^s utRttfRR rrcri r^rI <tf®r=rt r| rrr* 

RttRR 'srfsptca vfs? rirj «rcfff % r^r i § RfRRl r*i<®$ 1r«w rIrr 

• * 

<r^s ^T5 i RfaRl |CTR Rf^® fsjfar® spflfi RfircR 

Rfa* R$ R^Rl RtR «*Rf*fc ^®tR '5H®fC5T? RfR® ftfa® R^Rl 
RtiRR Rfa* $rrr rcr i RfaRtR r(r® Rtfa <2F?f® fats® Rtfwi 
^r 1 ^c*if RfR® r?rrf r^ri rtr i» ’strips Rt\ ■stfafc r&® tri 
ftcR fcvts «rts*R r1rr> « Rwfti Rf*Rl ^®tRtf®RiR‘RR*RR RfR® 
fffR® R^Rl ^rr $RRR rcr \ 

*PbO+PbS = SO*+®Pb I 

fRORi^tRR cRtRR «w ttar® cr®r*( i RtRcsni ^rr ^Irr# 
r$*i ®f?rcR ^ r< rn rc® i ^rc*? rt® »r®® RfR ; 

®tR ®ri ^RtRT i «»«C to 5 ! $R1 ®rr *h^i rtr«i ®cr i ®r ftR 
sp^sr r^rtr to ^rtr ^twR RfsnriRtR; ®rrrt Rfa® 

frc® ®tf»nn crTr etf®^jtfR 'Rrt® rri «Rt«o i RtRtRR RfR® 
R®RRl ^ ®tR 'RTCR fa® fafa|® ®faRl ®RfR1 ^faf CRtRl STfflS <2tRT® 
RTR I 'RtER'fa® fafel® Rfa SR R%1*'i«® $6® R$C® RTRtfRR feRR 
Btf*TRl CRR CR, Rfa® =^RR Up$M tRiTff*f® ®TR Rf®® R§RtR 
<%&$ ®ffo 'RRTl «Tf«*l Rtf €f< 'RtCRlR^ ftfap® RtRtt® R"^< 
CRtRtRtR«tt«Rf l 

«TR Ri Rtf?® CRtR «f ffa> R®R«fR <ft^ RtfRRl f«FC®l fff®1 R^Rl 
5& R^Rl Rtf ; faf %CRR CRRR CRfa RffR#R fift® CRRI RtRRl ; 
«#BfRJ RtRf RtRt RltRRt^R ^CRR Rt^R <R?f% «t«'5 R^Rt RtCR I 

RP^tRRt^t Rtf t^5 fRRI Rtf fllfar® RCR RtRR RtfRCR, CR5 

, . f f, **> 

KT" 7 ^ — -7— 

. : * ^t^rni »if^ c#R ftf«^5 RTfRtR ff ®Rtts RRVRfinti rRc® RJ, «tRt 
R RaitCR 1 



*1 c*rs i mi 

^5*15 55. & C*TO 5t$C'5& *1C5 $55^51 f^fl* 

^51 sfe*i 5 5f5* ^twtfiwn 5m ftfir® 5tf*c5, %5#5 <ws^- 
tw& §5t5 31^5 vifWrv ffcrt mtvtfvv #155 (c»w 5rt55t5 S)£ 
frvft i $51 wrt #15E55 fc*ifir w «mcff^5 wtw «t?ratf“ 
Wla &U5 ’tta 51 ; ^saft 'stff 'sr^rl’ttm «tHft 
f55tffo 55 I SrE55 5f55 3f5f«^ f^5l 555#3tl5^ -W# fofa'S 
5tfat5, #)5 Ip 555 5?1C#5 5f55 f5?55 5f?| 55T3FC5 55f5ft5 
#t5^ <q 55v|5tf5'$ #155? ^*fa 5?ta i & ^*55 Wfofa wt*l $5 
55 5f*l5l, #^55? 3*5 3*5 5*5 <2fT3 5^5 <5tC^F I 

>5 nffal I ^5t *t^ffjrc3«*5$t&C3 ffS&S 33 <S 335fctC5 
33*tf53 ^<m faPtl ^3533 5tf«l5l ^ 31*55 ^ <45 <£)5? 

, 5* ^t53 C5t(%ai ?r« i fof ft* 3ca ^ sfjfr 5^5 33 3f55l‘ , l 
33 3^51 «233 335 5f55l 5t«#1f3 33 I 555?t5 33 nf?35 5^3 <fP 
3*33 5C3T 'SIS 9 ff55T c l 553t5 3t55? Utf35l f*5l «3*l5ft3 ■a*?!'*** 
5#55l 53^5 5?3 | 3535 <*f 5#1l>3 55T<5C55^’’t5 33 ^tflRt'l - 
C5 t3t3 (ft«l) 33 5lf35l 1551 3T5*I tff%5l 3« I <433 

trf55l 3^51 3^5 5C3J 534t3 &T33 51** <2ff%fe 3fi*3 

C5 sm'ifos #15 sft^® 3*5; ^t5i '® < v3*it«. 5^5*1 5^51 5t^c5 1 

$3*13 f535< *tTt< 5353 #15 %^5 3t3 55 I &S.3 3C3 

#15 35 55 51 ; f%3 #5 3E3 55 55 ; <53?3J C5 5t5§tre 5^5 
33 ?tf35l 5t*#t^5 551 f35lff3, ^55*5$ s jF#f5 i 5 9 1 *lfi#1 
3^3 5^3 I 

^jim 51 (Trs ^^nt^s (PbO) l 5 ^ 5 T 55 ^ 5 f 5 W 
5?t#&1 5^C5 f5«5i #155 <2155 5^51 5IC5 1 #15 ^5^ 5f«5l 5t55< 
5ff5t5 #t55< C*T5 , 5^5tt 51 5tI55 #155 ^A55 55 I 5tl*5' 
'^5?f «lft5^55 kt*t 5ftC5 m 5^51 5t5 I ^ 35 55t<§1 #t«5 
5^C5 5tC*I5 'srfStf^ #155*1 5ff# <2f«5 55 5 ^5tt5 fn#t13W 5^|« 



•fiH> *ts <pr* «rt f*wtew &r«rW ^arHw* ?nst?r 
c?«rt finti «fir* i 

y , c*rtfe ^hpr nt css c*w wrt^s (Pb«o,fi 

’IFS'1'5* OR$ f5p^ «Tfc* I Tf^ w <3^ f*R SPAN'S 

f*NttW ^f?^1 SfC«a TON srff?t*J, ««IWFnr *rf^5 

^1 cntfirs >rtnR ^faop 1 Stores 

^Rit^rc w 'srsrMfirs (ore ^1 

srcwl »rtf«w* i wfi *t*i nw <rs <sm$ *f?m *tw i sTtma^t* 

t 

>TCWl <2NT5 ?&05 *ttOI I STOWOt 0T <2f«lt%^ JJCWl <2fV5**, 
'$TSt5 %* fafa® F5tf 1 ^^‘.wSKft, 

?ftWl <2^5 '2f«it^l I *tte*il *tt« 

fret (fafrltii) ^1 «£if5ii5^ u*rt^l1 w i • 

fcf%? 5t«1 % ^’ttcanf fa* 'et’t 'Q «rff® *sfat*I 

5p jj^sj *tf5Thf *** a fcvrn s*, *5Yfa1 4fafi>* cqfir® 
^si Ts^ 5 ^c*r c®fb <nfatfefe 

fevm t & c*fs .ufatfcfe ^fa«f *%os fcvm «rWf^?Fti *tr*nr 
*ifa® fafa^ 'SUffttfa 1 ® ■Q ^fef ^C3 I 

dj| .gfalifcF <afa$ *rfal -*t*nrhr ’ioffa *rfa <tfa*^r *f5re <*ttoF -, 
<*r®«r* ^tsrl or, m 4fa$ sfai for 'srqfa 

<2^? *tforroi wrtttfV® *1 *imi <sf^ *tt*l *fa i 
* cifinw (ctffa fftfpFT*) I fci or fkn ft* 

q c wKti stmt <w ^*ii« <imip *r % } «rw^ ort^Fto- 
ft^i irmt? *rf^5 afl^sr f^3R *nt i or 

qcw ft ift&s riftw »m s OF5 fsr^r^.^Tc^, wtn wti* 

ftfafs^rfaw jrc^rt? w 'bri wnf^^ixi m ^1, 

^*w «ft¥ >T«r s t?t? <?«?? ?rfi i 

^-(ssni m c^ts 51 (?& jfafrfr) 



» a 


C*lt? I 

«afncs >rtfrw=T ata? sa *f?t*i 3ta »rwl ehgas ?? i a?Nf&f. 
carat's 'ftfa? art? <aat |?t? 'atefa's fafc i ^taaarat «rr®r arc ?? 'e* 
•'Saattf arae 5 ? jfcfl attar i aWaaRtta srfata a®i faaa arfapa atw 
ffcfl *r®ta TO a? ?? i ejta &a*?l? carta *twtttf ataa^ ' 
fWata f% ai;stei <a? *rifN atat fa<? asatat^?? 'ttts i< 


C*fa[ (CTO *1 TO<R) I 

TOfsar =rt^ Fe ; *ra?ta? «ta «*i i 
cat? < 2 tt?t«fat? at^; f%i fa®?; staTfa ^?1 «j% <sm afaatte 
«ft3 ?«?1 at? i cat? fatarta? af?® a???? ?^?1 faftsat^t art. 
^art < 2 ta?a arc*! ^f%f% a*c? i c*itc?a SNtaar'sfa afaer a?M afaTO 
'arfcf ; waT jrcar cat? at atfijfSa? -sa (Fe*0») aa^t? « ^rea 
caff? afaro fcaa? ?? i c*rft?a < 2 fata afaw a?t«f cm ftta^ttfr- 

**'- ' - ,J 

(Fe»o a ) ® atftat®? ?r?at? afat® efts ?«?l at? t aTO , 
c*it? al 'TOa stlat^&a (F6S») ataa? catena «mr uw&iafaar aat< 
?lt3 eft,? afaatca cat? « aea? era^ ?? i <5 aar? aas* rstaa*- 
<m^ asfaat? sai ?ia?$ ?&?i to i aTO cm? alre errs cat? 
mf* 'aaffc i "anfaaf m al ca*?a' ^taacafe <aa* csf ^rf??a w 
ataa? c*rft?a maa afa* aaftf «rrcw i of ^taaa «? 
er?t? earn? 'efaataS Osvtatf?® car? ) aists «tt? f%|^ a? i- 
^?ta af?? 5«i, at&l «pff% faf«ti’aft¥'{ ' f%? f«? afaa cate ?^s 

*v 

fa«« cat? ers? a^faat? eratat f®? i ^ac® fa? fafa^ «t«lt’ 
%® ca 5 ?? artaaca^ fa®?; ct\? <2tar? ?tat attar i 

mi — , t | , 

* f?as ^(7^ <2f^ I c?F«it??a «» « wri 
%afa etfa *tt5 atar at^t^al afatn, cf"«rtlaa hbi a^tas 
?itwtfiwfH atm fatf? a^ti at?, «tt? c®tt? to m»ata?*tfa?t', 
fafa? ?^?1 ca^ar «t^a at «®w cat? %vw et? t 







Fe*C0 o + 0* = Fe*0, + CO* I 

wata « etaffeif *tf^ *trw attc* at yfo rt 


fe«$ atierartt* ’stye's v% 
*fo*i, '•npsR asrt vrtpra 
>jf^5 ftf»W afesl 
afrtrt’t fMfe afeal art <w 
OTfc «ttt* t 

Wtfr rtrtwa) <sirt «• ^ 
few «W* ?S*t C^Vfst Brtl 
fesrt BrtT fe«3 at^«rfak wc* t 
artiJla fawrtfr® , ®rtrt «nwi*rt 
3rf^$ fsrf^i^ afeai «rrttf?rtti abt 
fevrt ; 'swsn <fe 



wfa* wt*t wsep ^ i fe*«m 

wrttfarrt aM wta apca fe’tra fefort festi wvrt »R*»frt «wnr 

watn ’trt'rt sa i $ <wti «wrrt ^st&rt fe’tfa’3 c^faar 

*rfa« fafaw afeat «rrttfa*rt ar*t Q fasai cart fe«**fo ; aai— 


Fe*O a + «C0 - * Fe -P *>C0* | 

OTfa? 'e ^aaairsrtrt = cart * c ®tt?rrf%^fir • 
fea*rt cart (Fe) fe^tarffean atal 'stfem fa? 
*}{%^ « watarr 'artora art® ffeaaaftatca fartw aa i *m art- 


art «Wrt fSffara $ afa® Cart «tfe 5tf% ^f?lt WtC5 Ftfeffit 
a? ^5 ^g-, afert/ cawrti 0 % ffe < 2 fT® at* i ^fcrt rtwrt fr*1 
caaa artr® cart art#® a?cs atca?, wart feafireta rtai feata acaT 
aiarft, staffed c*rt* w^at^s tfFfaai cw i wtfea artr ^ 
Ejefe* ware aw afg* wl •, atfart feai wfirl cart farttffaw a&w 
;atfcrt i wtfc afcfe ca cart arts areal art, wtatcat atal cart 
-Wf rtrti*0 aw » dtart a^w natcfi caf*rf%Bl « ^ffeftfar 




)** 

fitfct® «ltt®, ®te St«tf®* jWSt rtf?® firf®® 4® <*f®t3 ®tfc 
®w i <Sr ®ts , «rf® »rt*rmi fc®tc*t arc caftorc fc*t* ®tfinrt 
fccfc <£)®* aFCSt 3R3T ®t8te fs? fi®i *rte I 

start* c*lte ®® 2 tei 'a trterttefafei ®x , T®t®® ®fa® ®®te 
«tt®tc® %*t ^pntsiT c«ite ®C , t ®1 ®ct® ®!fo i ct® ® 

?t <2t®te sterl c»lte 'srrcf i ®tet caite? ^**rt® ?t?l 'rotste® fir? 
®?1 sts ««* ’farted stes stfarc®® fiir»te «rste«rt jtIi ®t®T 
carte rt®terrt ®te ^®*r ®fkai c*®?< start caite <2t®®??i & 
c*®?< c^ c*rfac® c®tc ,B trsi sntefc«m ^?i smt^ri ®tsr«ror 
>51®® ®fk®, ®®®f Stall C*fc? <2tt« ^Sl ®* \ ®®®< Start caft? 
«rcw rt®*< start c®lte ®c®® ®1$® i $**tt® ® caite st®rt 
Cattf ?$C®^ <2f®® ?l®( ®ft® I Start cafte? *t®®<rt * ?^C® « ®t® 
«PTt^^ fim rtfitetC'l ®k, ®®® <2rt?f® fiffat® «ttc® t 

gv t 

y V^TI Cw? I Start carte afart^ ®WI TO ®tf®C®, ®5rteR 
f®im® ?t\? ®ir5tc®3 arte® ’firfare^rt <4®tsr ®*te<Rr ^t^tcs* 
fira}® ?$31 rt?« ^ caite arte® i start cart? ?%® 

$>?t calk «ter® ®fa^t? -st'itaftr® *t®f*rc <st«it®t ®e® i ^?t 
c®te f*tfifort cwrt fctei, c*te ®t®tcR awtf? <st®® ®?rt ?te ; ®^ri 
^stc® crt&l tt <2t®® caite atfinri «rn:® i ®*tcs? ®tef ®s «tt®tc® 
^ c*rte wm caite ®c*w sro® c®ts®i fc?i *r®tec® 
®tC*te aftHteR ?? I ^®t caite fc*ffir fc®ft ?tf*T| 

’srfrte &®ir® aitet ®s® stffte ®terf® ®tfie® t®»®a ?|*1 

®tl i <ite <tt®tc® Ttel c«t®, c®f®f«r ait®, ^t® 1 , c®ft 
«rff® tftcitefwtefterf^ ®®® tsm® s^?i <tte® i 

^ tstt* 1 ^ktc® Start caite «TCWI «R «tet ca|t?®c*t ®1 

®tte® ®ifWi«i ®wts ®tr? ; ^®?te tel start carte c®t>i*r « 
?p?tcntetet*tei ^tf caftte n®®si ^c® -*®tet» 



f*rhrc*r 


htra 1 ® 5 i 1 -v« ®w «nrti «rta 5*11 ^nr r §»it® *f§n §sg$ 
?w w»pnr vfihrl 5$M «?ta*i iffki §5ti ®rfar aft® nr 41? 

^rtrs < arfre isfSw §5i citu ^rt ^rt^r t ^ ciffn 
fifcn «jt® < 2 ^rs ®n ifo® «pra i $**tt® ®«n stu c^cnr 

uti ®*ari«i n ; 4 tit itn ®nff?, ffvftf® «fff® 

1 $ « c®§a f**U «2fff® ^utat 9 ir <a®® ®fin> itr* i uti 
*tfilti*i ^?t cite « Ffal c*rt5 fafar® *fiil §*$ ifk*r t"Tf® 

§i*n 51 1 cicni itwi ^*rt® <***>$1 4 $ «K$t §nfi® *tii 

' ✓ 

ifail, tift* cicw «ut*?t itn 1 51153 itcar t^tt® 5%5 
§5f$im ^ arts 51; §«« 5f%ci §iti ®«isfc 

5^(1 iti 1 

ift® 'srflwnr itiftfai? *mfci f®?r anti itisw 
Cltl §111 51 ; in— 

45tl C*ft5 *1 0*5*1 '®pprt^5 (FeO) I 
*- am c®rt5 H c*firv *a»rtta (Fe t 0 o ) 1 

F^n cntf 1 ! lit® *nprfl® (F„o*) 1 
entire itsw itfiil itf®!! §®$ ifire iTt® , spprt^® 
(Fe„0,) §<?*fc 51 l v> 

(FeH*0*) l f}WOT 9tlWT ifl® 5§5 
*fttfc*ntitn War® ifire, wrenaroftw cw 5 ttc®§ 
§vn ?a r ren iftcvdft i< cl® ; fas tTtoj itfacn 'nsfcair 
nft® fifn® itn jfjjr i*f mi 5ti 1 *& i< *nt<&t «rfiwi 
itsps itftre refre i&recfc ifiri® 51 1 ClW ^ «f5tl Cltft* 
iftcli icu re t io n 45 atlfa un <at ci, §51 nn fan it^i^re 
<35*1 Infill (?FflC® Ifirt® 5^1 C535 itcart 41? 

cifii.afi -dtftc®! «rt®t^5 ^®i< 5^H itci r C5ii GFtilW 
^(Fect) i >m artici c*ft5 si if fin 9ti*t^t ifirpr 

< 2 tt« 5 ®n in i 



Offt® C3Ft5!$® t 


VS>1 

carfaft'S (Fe^cij i c^ft® »rc*i'«fa5 ^t«n 

fttn? 2tm«f% i 553 5ft® c®ft® 5t% w> ftftt® 

’■C^ft® C3Ft3ft® £«.*13 55 I 
<* 

• C*E3*T (FeSO,) I ^5t5 ®7t3 5t5 5^53 I ^tt5- 

53 arfsn ^3tE3 «t5® 531 3ftt® ntC5 I 3315 ;f|5E5 C*ift tf3 5f3C3 
C533 3*n:57> ^33 55 1 5t^ « 5t3 3« <2J5® 5f33t3 531 ftC5- 

53 3T35i® 5$31' 51T® I - (ff||| 

’tfrlUfTj (FeSO, ) | C5«3 33 C5T? 335t3 3t3t5 ®5 
5f33f%®3 5f3C3, C5f%5 33 E5^ <2Tt3 5^31 3t3 I 

>^¥1^5 | v ®T3 C^5 ^ * ®t5 355 ftftr® 5f?3l 
&§$ 5f3C3 OH3 33 v 5f^5 .fet,33 55 I 3355 ^553 <2f5® 5ft3t3 
537 $5T5 373513 C53| 3t3 I C533 33 v 5ft® 5*033 « 5l$3 35t< I 
CTpff <p TJeT^Ft^vS (FeSJ t C5f35 33 N 5ft® C3ft53 <2(3t3 
3f35 n«Tf«f I ^51 55tt33 3ft® ftfa® 5^31 f3T# ■arcftft 5?C5 |*“ 
C5f35 C5%® it® 37t3 I t5tt® ®ft® 355 5tt® 

3f33l, 355 3t35 <2f5® ®f33t3 537 $51 ftt33 5C3 5755® 5^51 
3tC5 I 

3fW I ftt35C33 TThm 3ft® C3tfct(55 C¥C5t5fi:^tl7:®5 
<St55 fa ft® 5f3t3, <815 3)33*1 <45&t 3ft< &S.33 55 ; f®5 & C3T51- 
fa® C5t3t3tt33ftt®3 ®t55 C¥f%5 33t s !3 3ft® faft® ®f3C3, 31? 
3)334 3sft<^33 53 ; ®ft(fa® ffc35C33 3ft® Stft ft*^ 55- 
5tl?5Hr faftt® ®ft3l 5f?TC3 C®f35 53J.®fe 5C5 I ^ C®f3® 

33J5C§3 5ft® C5tfetf35 C5C3t3tC33'ftc®3 3rf5*l faft® ®ftC3, 3f? 
*)»!34 33t<^333 3^31 3tt5 I 3fW 5t3l C5t5 cnt? 

«nC5 f5 51, f5<5 551 5fe® 5tC5 I 



?>rm i 


>«*• 




Jltcsfls* TO Mn } *RWm «tf «« I 

i •« 

sf7t»I^3f CTf^ mj\ TO 31 I tTO «fsw *Wt<f 
fa® 1 ? 9 itwt#fa «w* < 2 f«it^« ^Tf*r jossto ^inisnsttro 
<tfa* ’twfa'ofro tot 'unflitSlw *1 ?m?nfa* 

TOt*'* ^*wtF 5 i & 'surtnnr >ifa$ fafar® 

^fTITfl ^§3 ^fk®l fa®9 ^ * Jtffafafa 

tosh*! « wr» c* 3 *rf i TOL farni totc faro stfatn 

TOTOnr *ffas fafa^s ^ ^tfarai, tow* >551 fcstro 

fasts stfacs 1 wrrwfatsf fafa? ■ 5 Tf%^t s i fafal towi*? *fas 
fas fas *tfartw fafas #si <5iCT¥ 'sfn *rta«R *nrt«f 
■, s^— 


«a*tl 

TOT#!* 

MnO i 

TO 


MnO^l 

aim 

>1 

Mn*0„ | 

s^sa 

» 

Mn u O, l 


5r to«i TOw* tot to strftrwfa fan* stratrofa 1 

*7! *fst*T W&S TOW* fa#5 *$T(1 TO* I 


>sMnO t = Mn a O a + 0* 

cfswf Toss *fas tji TOrofa fafafa wfasi *fatn, 
wfa Tts *s i < 4 )W*j *ts «res*tfr ?1 to** m 
wjw ft w wmfa *fa*i to* i to wrtwtf** iw' « tow m- 
wfa i <wwfN witwtSfa <*m***r w«pfr) « »nfHto» witrfata 
(*itw*w optl9) sfafa wtlffeni amt'll tow *fa 
ot ataftfoin *f*mt, \*fam fa**i*8tfro *^w *t «* 

c?t# 

TO*fa* wfa Oo } «mH V *t* «* TOffa*TONis 




* cpfan fe j 


facw « Prat* *rrfrti c?fat® *ff«fli * . 
<St «fr^ ?c?a •fasrhi? ®ta us»^p <tfors& Wnt 

•*fcn «ttt* i ®rt®« fare®! « *rfs® fafar® 
«ttc* » ’fyft sfjt^jftfsr^ «f3r «tJR®tftal <rfsr *^t® dHr 
^«i®i <tf5iw *irftf ^t®t®rc dt'iracsr ’•tfros <nt ®f?® ; 

?* *firct? *wr t$v$ *r* f*i#» » *&* ift^ c «w ^t®t 

*m<5t *i?tt^ «it*tt3 i ^^1 frfasi 

cststui & ^n *wrt<5t ari *1 ®f*nti f?® i <$wi f®*- 
^tittcw ct,*> ^®i fare*! « CTtfaf* 

«rta w i ®ift® fafat® *rtt® ®fSnri, 

?< *t*rn ®Rir n®t*ra s»Tt? *r® f*rtf® sir® i 
. snetf® § ^®j *mtf ^'f t® fsrc®«i « c®fa®rfc 

«tt$ «r®® •rW ®ttfj ^®® *&®c® i «r«i « ®icsnt ®if?® 
fsrc*®i ft fat® ®flsi ®trto srfa ft*r®* situ® <n^S \ first 

«rt^ <2t^® &c&c$ i <s^tm ®t5i, Fftre 'ster® iptr <st®® - 
®^K1 site® i ®ts f®*1 ffrl *rf!?t? ^ftrc et®® *rsnr £ & 
®c=u<t §*rfttt5ra *jft® fafts, c®ft ® $ ftfat® nfa 

set? 4 ! ®e* i l"»fft®a =rrt®r ^e®k attest ^ ®f?tE*t, ftE®*t ® c®ft- 
*r5 jto:*? ■s't <2tt3 i ftc^*t dlc’tnr - snft &h»*t, 
ct®^< « ®ffa » *tt® « ®m <st®® ®n *111? i f^c®®f, 


*m 'Btt’W (r-8 -®«i 'st ft i ent? cw’t ^ra »t*rc« ^nsrwrsnf 
firfst® <stff% snr i 

W C^Ft®t®^ C3FWt® fart* «fC5tW^ I JTf-pF’T ^ 

3t^^ ®rf?® fstet® ®fac®t & ^?r<5r ^*tw s* i c®'Kn s -r 

ci?a ( c^m> qptw^gg^).. arts«i %1 ^stcanr,^ f®ifat®i c®tst 
ft®f erfw® *tre®l Thr 5(1 j <5f ®t?rsf<rrft ®rfihr *rf%^t 
f®tf*t® wtt'gft ^t®Pt< ^i ^rii I ®t?tBf <ttf*i ’ft®®! 





wro Ttrot® TO i TOftffr TOm 

<& fid? to ®t*tt® cTOtfhr »romft f®if<tTO to fcro to- 

*t* ^hu to* i w*j fafsr® TOfaSta c*t®T&* c*tt?TO *• 
fro *fl?*i fcro «r^ti TO-r 1%tf® *^®i ®tTOtc® 

TO® *c® » 


*T>frfo£tW (<*^[fafara) I 

TOsfro TO A1 ; toTOj* TO «-t i ’ 

*fef*f* <*$ «tt^ <*rcn& «TTO CTtfTO TOttf i &?f^t TOt* 
*frfTOt* «TO ®i*i 4TO *$1®% aptfTOro TOro 
*&TO® i ^f%ffl«tt«nt ctffSf* *mtf ft** «ftf tot® TOTO. 
«f®t*?t TOTO i TO®to « c®tf?r* TOtTO 

JJ^5 TO®* fofaf® *ft®1 *ftt* f®*® ®t^ «ft3 *«®1 
TO i «dSto> ^toto to*« *®TO «r^( TOTO® froro to* i 
V$f*f®TO C®TO< « §W*\ \ TOt TOT*tTOl *fcl «fl®t TOT *t*f*1 

*•« tii *Nft i cte*w TOrhr *Kftfiw«r« tos toto* TO® »fa 
fTO* * 1 5 oJHT TOTOFl 8 TO TO I TOSFitf *SfTOTO 
TO1 *i®* TOJ ’rTOj® TO* I TOt* *%* & «Tf^ ®$T5 

t*f% tos* TOr fc*TO w i *T>f*f*TOro *it® * TO et*® 
TOl TOt® TO* I k *** TO f W ’fa ®Tf%® TOstfa® 

TO i dftro *if®® to** f®fsr® *%*t, fc*i cron ** ®< 

TO® *c* } *fc f*f*TO«r* cron cto c*f*rc® *tt«*l TO 

srt i ’ft®* toTO aft®® *1 '.***sf*r** ®f*® ftfat® *%**&,; 
ftftTOf TOpVrtrort TOTOk ®&Vi ; f** %*i to® TOt** *1%® 
f®fa® m wti'i 

^ ®t|N %CTO TO I 

^S 1 m*R (aj;o») i m mf* 

\ . 1 .* j V l*i** »* *»£ sT*i« ri ’»«-' >“*- < v , ”'» 



tortfN *fc v f%fl*rT i m 

<7ww* «fff%) ftftfoi & 

Chr* «rc*wt « c*t*r®r i *$vs cvfafejr 
cf «m fostfa® fir, ^tfhe s* «Wf ta^ri i fcftfirs #; 
fafrepr ^fltar, >rti5R ffrjWiWf fi 4^- 

fjRi <srt*t f «m ft* i *w<&t otef< * ^m^wf^hr j $ftn c^t*? 

m *& « <* * 

%wtfire itfafsm ^ (ai k h*oj i- 

fafaf *w aw,*ftit fcflir jrfrs 'ewtutfw »if«im arm 
ffirfat® ffatn, c*m< fortfre fevtir fir «rts 

ftifttf® flint* i fT^fafaa jrff® 'srfcsrtfsrftf artf*i ftfitfs 
^fft»r« ^trtfira ^f^firtsnr fe* *r?r fs t ?®tir flat's* gfi « 

' ^ttftftirfir sms ^rfi^R ct csteftf tortfite nr|. tot, stfl <«rffi;v 
’ffortii 'efaftfsiiitir artfi ftirl a?w .ff ftirl ft*,* ft* *fr fort fir g 
ffc v ftftsKinr »rff® 'sjftfs- nfiRtci ^ftitfaral aftfi ffift® ^f^rcn 
fefi c*ft m& if fir in i ^ ftirl fft s ftf?r<sfc!rir *nfc.' 
#n otti:* i 

Wtffo H tfrag g? W^Al.'sSO.) » 

ffeft m ^rftfa ft&l eft**®!" 'itwri" Sftir *rfa5> 
«rtf.ftft fis itf* frssn&W Fsrfts w* i *fc* if faamW&t* 
fc*nr tiwffeft «rc itf*nl ftm ft* ffcnr sfhi cfft 

*iw nftft ft« i <®R*a & ft*. *hn6| «w c*ttsi ®n?nr fft* 
fjjfts f finrl f Ifc *t«ft ftnttft*! *rfcn> cf rstfi arts f«irt ftfcfj. 
«tf test «r*fftfip5 ffc x ftft«(f ftftw i ?ftfl arc®! ^ 
f?hr fafaret fiftRfa ; |ft *tffr m ff ftri. ffftt ftirl sftftfts. 
*fc x ftftsw « ffpPFtf ftftoi \% i i«f ftfir® 

« ’vtftf f irtmiifa* 5RCftc?r ff i 

fl <autf (K»Ai»880i+!tBH^O) >, ^Jfffir«rtf?f. 



^ fgffg t fafg«fJf 'Q *nd- 

Jw vfg* Wars « fe®3 gtfggl apw 3FCt ’ffrw gtfgcn ^nr iftarh 
fgftfe trttffefi fevig *g i wt-rhi ffesg %s ^t?t spi <*ntg i .. 
sjtgtsg <sfe tfgttg gfef^fa aw® g^gi <s*id eg gm’gfefafgg 
«rt^w *t*rw gtc®t fegi «w® gtgi site* t ^»ug «g ^tgiR 4ft- 
gt^feg fsffaf's ^f%^1 grel® «rt? *nr i <$*rfjf eg fessr 
gsfgi*i, f^m*f «it?RR nttgt^feggl gggre c*rts> grt® ! «n>Rtgg gf^s 
fgf«ra sthd ftigg^r fe^ g'tg tsgt 'sigfnl «irggg *tf^at^ii>cgg 
gfs$ '®nm « ^ffegtfrs gum ^fcffefgatarg *ffg® fgfg® 
g^gi g®^tfg® gfefofgetg (Ai*«so,) fe^gg g*g i mgg fegfg gfs<5 
ggfg^gptgm ^tg*! ftfat® grfgtg, ^fgfg gtgt trfggl ’jg^ 
g|g i riiwr eg gfgg 5 #* get, 'stsi «afe— 


(>) ? FeS* + «0* = ? FeS + * S0 B * 

(?) FeS + ?0* = FeSOg (Htggg) jtzcj£? fwty 

I («) FeSO, + AU'oSOg +?KCl - FeCl*+ fE^L 8 SO, ' 

gfef%fg otWf to, e wdt sg^fg i gfeffefg fafaps vn *rfg 

®fgc® «m fg$tTO^ ®g|g cgfg gt i ^fcjffefg to «tctoi 

. feg* sro gifggf gfggtw m g^ti itc* i f¥fs fei$ gfiro, fegfg 

sf^fg 'rot gf»tweg fMfeg^rl git's fegl g^g ^Tfg ’ffg'gtsi 

fed \ *tt®i g® erro, to gfgggg <*ig* gfasg g"gtgg g*fg- 

gtg tot gfefafg grtw® gfegigtre i 

'*tfW i . <ro to gfefafg grotg fe*fg gtfggl tfTOegg fH*fg 

fe®« gsfgen ®f4te *TO fgtf® gtgl gfegtre fegi •ffg? gtti fed i 

•teg & *fte *Wt<g gfg^s sfe Btfg f?w gg^fgtfw c^tg^dg irtgg 
/ V / 
firfar® g#5f*^nftg If^gengftgtg fe^« ^fgen fegi g«i gtgg 

*tg i nfe gt^ts ^t x ffef5«rarg n®i fg<g ^gi gtt^ ’Tteg i 



Tfl 


V»3 


S3C311H 'spirt? I 


^t? Au ; *t? i 

•s 

«ft? *w*r c?c*r$ 'srfo 'sr?r'tf?raft 4 i <2tttf *«*i *rf? i 

c^t=r c*fst stffo ^tw s ?#«n tj| *$$i <*ttrc i 

«rc§f*nri 's *tf»r?ffi*tffsfc ♦ffortr'i < 2 tt 3 ?$?n ^ i •>**•> 
«rlir*r «fdff»rai fttn ^’rtnr «mr «« cn# *tt«fl ffimfisi i 
»rf^ fsrfaf^ $ <t^ fstfsps ^«fc* ^^r- 

wt*t c*fo ^ i <st*l \»tft *4bn *pr ^ttcsnr 

*rf%’$ 's Bjc?r? jrf^s Tt*t8f?3 ?*iti ?ra i vf qf?. 

<2t ; 3Ttf?<f>Tf^5 tfc?, <5f«d <i? WI <2f^sr 5< ^%| 

*tt?tw? *tfk*s fStfal^ <2TC*t sWsrfSt* w ^<ft"t 
*tt?t?a *rf^s,ftf*n5 m«R & tT fsrfai m *rtiw zSus, , 

«rat?tr^ fhm ”*< *f? ra *tfal *rto i 

f^ws vf cwfara 5ft? i *fa « 

'Stft I Tt\T5 Stfain C^ft *tfMsT Hi I faftfl <8f% 

*imi *tt^ « ^ ^t? <siw$ ^f?^5 *mn ?r?t 

«r^r?®n flrown *it<5 ti ■*< «t? it?i wfa* s$t*r ct fa 'srfa- 
5 #?%?CTt?¥ cttsi «rfa«t 5 ®fal <stt* srarc T ftT t npn 
*<mt? ?t?1 "fttnnr crtsi ?r* ,! Tf?Httf «rfarfa® <$ m fcfl 

m *tfastw «rrs?«?l wr hi ; c*& srjI ^rjIhj • 

^smi ^c<? ^*tr «hs 'Hfa* i&rtts i wrtt wft*, ’ll 5 ? art**, 
jw tffw «tffa c*tn yt^?^ «?< m ?? !ti } farfaray wt? 

« «r«i wfcvs an ?^?1 i vf »jf^® 

«^<*wtif ji^^t *?< (c^w artirtti^* # 

^<rt ^<^1 <m cftat^ (AaCi) «v % 



wr 1 


57 * 

fa *1 Cfttfo (AuCl*) t fa ^*^^5 

c*t*»r i Affirm TOstts tfSttt $*t* 

?fas '®ts ftfaps *%l ?fa TfartTOi «n ftfar® 

«rci sffBi ciwhr t f*faw « dto ftftte s^Ttf* ^T *rte 
*tn *rtf5 *f*w, fa ?faj *mi ’pprr** crm <rr?r«i 4nu ’ k 
’PR fa' Ttf® *»fss5 f5f<^ ??\ «tfW I 

*KNli q? *%i & *rf?s Ctcsp 

? „ 

wpj iw ftfate *Ff*w fa fa? fan m f wstif* <*& faftfa 
•fa* c’ftfr* *t*ttf fat® fa fa? m f*rai mxm \ 


sfwfasR fafaHfos) i 

% 

srfaif^F’rfa A* ; *purt«* ^t* *i4 i' 
fa% ^f fo ftta re (*tc*ft w) «rf$ w ?*& «tt?J ssfl ^t* * fa* 
^1 <*m to 5 !. C*mfc 5f%5 ftfaps • 

«rtw? » $ *pr *m«f ^$3 fafr*\ vfafa? «siTTtw tn 3&*t 
Sft^^lSfOT Jif^® fsrfS’TS ^r » tore* & *rH >?Nr *&*! ct^‘ 
fa ff *lwtc< ♦tfl'ps •, c*fart fa *fad ajnr 

Wfav to®*fwi &sn?fan, fas? <ft^«tt% 

wt m i *Pfi— 

A?*0„ + «C » «CO-f- As^ 
iar^ tCT ^5 r f « «to=<s*ts * toft* i 
toft* Htmto cto< * «wi <tt^ i *tto w 
: j«f.^i (*tfc m\< ftt, m «r*t* 

*Hto toft* *t? *w m? ftw to 



« faaa afaafw tftal fafij® aft® i far®® atfpjlfa® 

anit® atfaai fata aaataa afa® fafa® atal atn atca'fa® 

®ta atari, feata atf cad a^al ata i sir»o ®tca ®tta1fa® ®aa 
* 

al.a^ai.«iic®aita aHft?® aa i attain® afar ; ®ftr attafca ;?faa4 
f"f«rt fM® ®faai afat® ait® aat fcal a&® ca’tarfa afa ^ft® 
aa i ®tta'fH® faat® 5 *fat«f ; $ata a® astaa *tt®a ®a®a i 
£*f ®tca1fa® afa^fa *$\' cat®taa atai fac**t afacn, ®a®it , a 
■atari dd <aat ^ai ate® farafa^la <atcalFat*a (attalfa® da 
c3Ffattc®a) «J 5 fa*f® a^t® ate® i ®tta1ac®a afa® et® jat®a 
atanrfa® aa® ®®r® efaa <w § ar? *nrtt<a catfa® aat< 
a#faa <sr®f®® <$®®a ; f®® daja®l « ®®r faata aafraanr « 
farm afa® fata ®ta® at^aj ®rt® i at^ ® aat^ <& at®ta 
an? aafttfa afa® attaint®® ealatffj ®tc® afaal, c®ta c®$® aal- 
aafaa afa® ^att$ ®at^», c®r al at^ caf e Tta ®®fafal ®faatc®a i 

^f|a? ( H * As ) | 

a®1 ® ®tta1a® fafat® ®faal fcata ^*fa a®® aria® rffaal facar 
aprsf^sr ®tcafa® fcaaa aa i $ af% aaW&t a<tfa ® ®®j® faat®n 
aaa cataaa atcaa <& aWta *nrt<St ®tfa®ra ataa, ®<r data ®r 
afaati afa atatat® <stfal a®att® dtata vsrta fatam aa i ®®<aa 
an^aa arfcala® «r®® ®faata aaa fat-ta ataata a«al dfs® j 
ajj^ra ®tta1a® atai ataa wr ®i®ta? afa® fafa® a^ai 
atn -atcalfa® %5^a ®ta \ aft <®ta ftatataa ®a® ^rjaaa ®tca y - 1 
^c®a f^ataataa ®al afa, ®tai a^ca ®tta1fa® at^ catat®tca 
/flt®a ate® aa« aa i ®tca'fa®f%al ^atac®fa caff^® <t*Jwa, 
afa® a®l « aar® ®ta® fafa® ®faal ®jaaa;«rtra^t® «^«® ®a® > 
^a+ra ®fta"fa® *fa® ®al ata afaal,^ aff®tc® attaVdl- 
alaat atr® i «o® catcaa «••• • ®tcaa .^® ®ta artcaladifa^cfla 



*»ThR I 


*rat«f >»• «ftfirc®re ^ <5 rtta / - 

am , »rai fta'i aral ata i 

nUa'l i wi 's fafas, «ro ^tc® atfaal * 

FOT « ap5a*l fafal ffcf*t aTa1%ata sa ^V(1W w **j aa^i 
|T9l f % 1%®a affta* w ^ ypw Fffaal 
aw ^ai altas aswata foraR fatf® atal 
i3Rc«ni afo? twi atfsa a&® atfota i 
^ ^T5 af?#® 5 salt® §asR ft- 

sfoati® atf^c»i & awa sp’t sissfa® 

®a 1 «m *c*m find aw ■atcalfawa 
:a casta catfsr* *f?rtsfa irtfaai at« i 
swift feaaa fnata *rfaa3a caftr® 

*rfoai <a«ra c’t'svf -nfas® ffa 
staa <& am Plata siw isrfal asfata, ^atai 
5ftras artra'fa^ atf a?aa ate® atfata i 

Rteafaas 'aaacaa aft® fa fa® a^ca gi i Rtcala® (As,o B ) <n^ 
aa»ti 'atrala* (As*o # ) ataa* c^fn^ asttf fc*aa *a i 

I511f WR^if«W |ft «r^!t^5 T! 

falR <flf*F5 i fcata «tta <4^t ata ca*wl i sf^ater* afaftca a 

ca*c®l ftaPte aa, ®tat fk csa a&a5 ^rtaatat a^ai «ttw 1 asfa- 

atwai ca*wi faal «rv« asftai atwa i <?ft*t a® faatV 

afaal catw **> H* «r?f® atfaata war fcal aiaata asia 1 carta 

<sratca carat a&a %ata faaftp®1 al asfaata waj aftrafr 
» «. * H 

c*fa* *wfitw « atfsifaal wi at?i a^aj 1 g^t $ar ca’carta 
ata® fafa® a*ai cianaaata 'atcaaft® «ra «rfaaa «aa* 

,i‘V 

^ft^s wa atf&faaa ^«.*ta to, ^tai atva ina^cn 

ntta ^ 1 1 apt® « ^alfafTt*! cat^t *$* 




•atca'fre i 


mu ntata isrataa wjtt caret ara* 5 ® re i ^ *t« narctfai 
sta?i atal ilsta fere fare ca* can atatNi ^al fe 'aaj reta rei 
etwiV fere atfrei caatt ifaca $ aia are < 2 tfe^fe nfei re » 
»jrcaf ca Ptai fret etata stcn re? nfsstfai a^s, ca'reta 
arfan <stfafe asfaca, ys afts nfrei a% ntcs ai i fs «rfta 
cart nt&ttci ^rei 'afa* fea arfaci ^cn, ^a= antes nftcaa 
, acsi ca'can atfafc ssfasl stca? i 

smtca feasreta 'atca'fass «tt3 *ret ats i <re$l ftai afacaa arts 
cares' frfts&t res « ^Slatt cares' |< saw i casa Hsi, 

Ha « afatai aw sats, carats <& feaft sat«fe <atca - '• 

fares fre fres<a star i ^s» srcaa vincas >•> -os 'atca'fass %atei 
re re » ^§3 ass rstsss « a* 1 N sfcra rstacsi ^al re a^si ntre t 
ca*rets aasti 5 atsHifare *ttcs'fai ( *rtcsaT%s ) sea i , atca' 
fas* ansa (cstktfai «rtca'at^s) « ^rtca'fa 5 ? a are (catfre 
* rtcaatfr g) fre «raiiai arafts 'atca'faas aattf ®fra re re at i * 
itcre afei cs casta atatsfre atcatcs ata N a v Ha atre «re «trea 
a\a s« <2^1 re 1 'atca'faa? aSarea rstscss afes aaaSatfsi 
catcsra rstas fsfei afaca, Hres'^tcalaas catsi (faa re < atca^ 

, atfcij frvss re 1 atcafe nffei si€fe ^ Tatra's ^rtcaTarea 
ail fare rei atfci atca 1 

*fspt3f *ttl7l1f^ I tatcas asatre 'atralre sfast stcre 
aaVta raracre af^s cacan fsfari arfasl asfsca, • re»tir ■ 
^tcaTarea cares' assi %«,re aa 1 $ ipt' aar<5t ^ca re ’afaca, 
ca'can ’aewt 'asit atari itai 1 ar^a af?i & ^tapti 
tratafai arcatcn ca aat< ^«.*ra re, itirre 'anafaatfai art < atca y ’- 
ca^ acn 1 , atca / faasifai a*rarea®tacre af^s saanatfai ares , 
istaa fafSn ifaca at5a a< 'atca'fretfai caHi (faa«a «ttca'ca?|* 
re 1 



* ftn* ^ v5t ^ (As,S^ I 

«& JJ5HTR <2ft$ ^'STTl I «Tf9J JR^f 5 ! Tl 

firafreT* ^fasl ss ?Rtn era's Itfs^rwfa' 

VM 

4 f 

1®<m ^55 ^ S?r (AsA I 

Htl 5tf 5TN *f!rat*l | tfSnfa ^t^cf 4|f3r« *twW ; ■?« *fi- 
qRI ^'5t 9 I ’SPTCfo ) *firat®l «FC*I 'Sftnl £C*ni ^’HT 
ait^Kl ftw, cn% ’stren ^\ fcfon m \ 

TTOtlW (sitfN* *1 llf^R) I 

^t*f Sb ; ^5t3 >** 1 

Vft«R<2ft *rf^3 ftfa® *t?1 ? WtOTTO* 'Sft^ta 

to i oft wtwiTO^ c®rKra Tft *tf*nt «rt<ra ; 
*Ttraf%<F 3ft*l Sb„S a I CT*rt*I CWt3 «tfaCS <35? ’tf^RtC‘1 
%«m ?ra ; f?ra itf* w-t ewra® «q ot?h to- 
irtft <rnra i ^<ra <?rte: fafera *f3rai srat^! sptft? 

*ra* *ffcs ftf®rs m « firat« FrtaHet? 

4ftC^ 1 fro? ?JTt3R3? ^«i*T s JTtf%»ff ®7^«l I 

?ti i wo' s rf«ra <tf|5jtt e i ^§sr ^f%c9i, fori cts^rt ^ 

*lfa* I « , *tf%*rfin» Jftntw CT ft«Mft^ 

*W f^TW TOtBf#S I fsiar ffat Itffofl* 3^5 S* I 
*rf%»n' <ram <rf®i3i §*tc® j tot vrra*r«nr ftfaj-s ?s,f?rc:n 
finj •wwfcl towf® -v -, ^ttt ■qtanrt* ftf*it»i« «jto* 
cTO 'sft «tf*nai f$c® to ?ri t m*w<m TOFtt 3t?ira ^ 
aw v i *f*rc TOtc* ans wa^ 

Wl («ltf^5^ C^JJp^5j m5Pf 5^S| 

^tipw *wt<^*m : TO « 



• atnunto sr^ t 


S1S> 

*5IS 3*lt§R2|W (Sb^O tt ) ) SJffeWiSUf Jf$ ^aR *aa t$fe 

■'» ■ '• . •ftfih if®- 

**wRfct fevt* aa i ans srtR'ftcarj OsfflRfaa fctfe ’sreaiferaa) jrfa^ 
$ata , «rw^ aityu «itcf i wtfsr«f» stare sa Wy 
*at«r*raty (Sb t o 4 ) aR* <$a$i ctispT s?< att$ a®at ata i 

axretw' feata «n at'aRs alai atre i 

cw ) i feat? 

Rreffe* RR (SbHJ | an.W ^tRfRPfa Rtfeffear -Rea aRtfSa) 
*rf?$ feahfawRttcr alffr i ^tre'farea aita aamartaa 
caR sta'rfos* Rrta' wl 's starea afa« fsriat® afare, stjw 

aattRat? fe«Ra aa i i&abfta arNt>t afar j aaaatre feat afere 
Rfaa'i faai M$ ^ 3Tis aaf*H«rrea aRt s^-fe^aa aa i afa 
(reR «5t^ fRl aRa ^ Rata w sffast a*at ata, sstal afere 
feat? Rtes aatgaRa atf r*®R aa I fRl aRrea *tfa RRtt 
•taNfe aaRR<2ta f% R1 arffare a^re. feata fe*fa caffes aRtai 
retaRrea sta'f ^tfml fare aa i <statre afa fe^ *tat<l»ta reiaaR 
afaa^a at aR, stal afesa § aattfft ca aattRRa astata caR 
area «tffec* R1 i afa feat sat«w«ta ai at al afasRa* (Rrefire) 
aa, ^R1 atre <Rtffea_atfeiR1 retaRtfa anaci *v*n& sa a^al 
aRcai 

f^fs^r yprtvr«w 51 a*tf%*fow orfotfe (Sbci,) » 

® " -— ~ i » - 

|4 aafoReta aftfR *$ caterea ataj farea arfare, feat swata 
<aRf*re atal faiafHR aatawarcaa stat V^l fe*Ra toti cat**t 
aiaj arfa* ^RSR <rtf%R feat « afa'sR «faa ^faat *M»aflt- 

4R a*ittsr<sta at ^tffeaRa' caRtfeg (Sbey) fe ^»ty t 

few aRswata at ^tf^aRaa__a^^r^ (Sb*8a) i- »Rw 
few Ra Rferatfe^. ar fereRR at- at fero ^ aaa#5) aatawatcj# 
cata aair^ aR^ta flWwaf^s fafti® a?fac% ^aat ca^a aR% 



*nt?pii 


sfffU W I 'SRT C^f!T *tif9 

^f*nrl $ *< <#f«rai fas^ft* iprfoRatw fsfim sioti 

^T 5 *ftt? t 

I ?rct«R-‘<«tfrc <wir«fa *tw 

srorteR'fai %$U 5 c*rn>tf*r* fcriTbfr (KC.H.cg * *rnr«R 

■5frW«» vf ■«.,» - *^»^.S»V. \.<, o-MtV, ,.„ ■"’ ' ' - 

(SbO) 'srrcf i ^«rf< w 

^tt'SS&Fr < hk ^\ «rf%^ *rf*»rtc«i 

* 

fom , «rf*r%^Tft f tn fctfr i 


f^m l 

ntref^F hto Bi ; *t<rct«n* ^ **• 1 

*S 

fspstt *rf%s fr^cif? (f?m 

f ’fri *Rf?f% i *r*t?pp frs«r ^33 ^f*c*r, ?ftnp 
fttfs ?t? « faw fasw 'si^rl <srtre i f^m ^r, 
's *itt*ni «rr®t^8' C’te’K ’tff«r / i ^t^coj *pfat®i 
^1 3 faf*r«t <«« ^r® v - 3 rri fm<r? (BiO^?) 

5M f*r#s «fft* t ssfa'ifa <£< C 3 t<sc*rsr *rt*fT fw c¥f*ra1 
fwwi, fefl ^ 5 W«rK «f *rf*P 5 farefl^T (BiCl«) %vtsr 

vz* i fa*sr«r mm *rf% ’fist m m i km dtffo *wt<- 
'd’Wttf <ww® *ftc^ i 


CTtfaw .1 
* ♦ 

»rfe*f^ *rr«r Or } toiH* ^st? «*•* i 

**■ \ 

’ttiaR cs$finro «Wnra »if^ farfsm ^fwt *fsw, fam 

'‘€B^m <tft*S wl'ftti «rtf* dtffo ’Orttfsfa 

qftft, Ws *N o*tf*nra i ctw qfrBw cfoi% 



CSFtfW I 


I 

c®tfa*taa atata afaa aaftfi tal atcafV? ata? TeOCr^O# i 
^aftafaai, ttrata « vrf^F** ugt dtfaa a«ftai>t 
«rtet a®?i ata i caFtfaaa <?t®t® ca®a< ; tata arcafcp® «•> i 
•at ai^ ^fana ®w «ta * 1 1 «m at«i *ai ata m arci ai rtt® *ttta 
ai l arrarea aft® fafa® afaca's caafaacaa c^t=r nfaa^a atfe 
5T1 1 rciataa afa® caafaataa aratafa® aitatta ca stfa&f 
*nr«f ^vta aa, ®attar stra fa caFtfaaa (®t$ caFrfaa; §tt srf art®) 
<aat ana caFtfaaa (CrO*) facaa <2fcataata i tarfa® caFtfaaa ai 
caafa® aftt®i> (Cr^H^O*) rcfata ast^ captfa® felt rcf 
art® §«rca aa i ftai atataa aaa a< a^rfaatsf tat am® atal 
att® i 

ami caFtfaaa af® ^*»ra <rctfa®a< aita'i tafa atatafa ?&t®ta 
® ■ata tfo *t<r® aal at«i ate® i atai arc afa ®a aa ; <at 
tfta^t® captfa® Agfa's ata i rcartaj at^a afa® csptfaacaa atata- 
fa® attattsf ca aaa aaa atasrr ^aaa aa, ca^fat® csFttat^ 
ata i caFttafrsfa ata rcaai afasi a< atai <rtt® i at^a afa® 
rcft® *ffaatt«i c<®tfa® ^fa® fafei® ®faca ca caFttafc ^aa aa, ®tai 
catfa®®*!' « c^tfa® <4fa® ■as atca caFtcat»®f®t at®aa"atal 
area i ata a, cafar ® cafaataa csttafc f®a «tami aiafta c®ttafc 
ata ^a aa i 

C^P® (Pi>OrO.) i catfctfa® csFtcatfca srtataa afa® 

ataVaac'ta arta«i fafet® ®fata ca® c®tcat fcvti aa i a® a fa- 
ata arci tata fat-ta areata caftt® atsal ata i 

faa®a c^tcat ata a^a< <£ia* cafaaa caFttafe at? ■ nt®a< t, 
tatfetfa® caFttacfca artawa aft® arc fafSt® aat* arra® fafat® 
arfatn, rcf® ^ra atai faftfc c*ttfctfa® ait, c^Ttat (^1*0*0,) * 

*m aa i faoia^aai a® afaata arai <st^a afaatM catlf^taf atf 
cwttat araata afaai area i 



*W *1 *t« (#* | 

stcff%5? sR Siv ; Surfer sst 5 ^>iv i 

«rt% fittest ft* 5^R St« 5$t5R i csR- 

c^gt vte « ?tc«? C5tf*r5? *m«f, as ifil <*5 *ntfir f*rtfM 

5rf5t5R I <k W fctSTC'9* 5<«5t*I 5R5? fR 5^5 Slfe 

5 ts c<afw 5 ^ sfail &sw» wR <a^ *R tiR fR sfcitci i is 
risiri sfs® fstf^r® 5^51 stisR 5* si IPs cites* Rtstc* 

RS%f% 5?T5 I 5t*®R 5tf5 5ttlf%5? *R SnO,l feiT clR ^SSUR 
£<'® C«te sf*C5, %5t* sf^5 C5 55?S <2tS? Sf 5t^5?1 *F«tt fsfaR 
Stes?, svRjrt* ^ftips ss i <5«R & •fiR’Pt Rite** fSrf-rs 
s?fs5i ^§35?%*?, fisi as (fi>s) eft* 5«*i *1* t 4l*rt c* *s 
<$m 55, ^51 S-tf R^S5l RC?5 1 finis trRft* ?r®l#5l f5«5i *f*5l 
*fa<5 55 I 

IS C«R5<, SSSfa « C*tt*l75 57t* k*PI I 4^ SR? 5< RC*W 
«TC*5? C*RS » $5tC5? f*tfi»5t *TR « <5R s «tT® sfk5 *|Rl 5t5 t 
5CS5 5R45 5RT55C5, ^5f5 C55 45? ^>5 *R StR* 45? '©R 
♦Ufa 5^5 *ttt5 I 5R5 tffftstl 555 ^5l 5&5 45? «Rt5 
«R 55 I 5i S% StR Rf2T5 5Rr® 5tf«f5t fat*, 5tS5 
fogaT St * (RPtR ^tfasts Stfc 51 ; ^RRs C*ft5tfa5 >ai t 6 gt ^ T 

5?f55T5 551^51 5T5S5 5^51 Stt5? I St?f SS S 45? SR ^55? 
Rfar® sfatf, C5 5t^5 Wll 55, SSRttS 5t®5TR 5tS » 

iRSf* ♦fa*** '5TC3JF 5?f*5R « 5§l 51§| 5ltf*5t5 «W? 5t«5tt* 
Stiff 55 1 fl«S 55 'oS2f5 c 1 45? ^51 5t5l '2f%^ «Rf% 
(2R5 -551 ^Rt5J } 4*51 5W5 55Ttf? «t*55?f55R 555 W* 

‘^ih^ %fis1 51C5 I 5T«51 f595 5* 5T?R *t5 51 ♦ 

4rf%5R St* «W5 5?f55l5 *51 RR* lt«*1 5J5** 55 I If « 



•flat*? aftnw ate® ce fes,^ a?, ®tal ®|w? 

«jcfc atai^ai a*f«t m® toi 

wftaa fe’tfa^tw atatfeai s? <nr aw faafn® ®fiw, * 
feat? fe’tfwta are atai <jQwcn '5rtG*ifffvs a? c?, & ?e c®ta at®fe 
®al m ?1 I ®ta?1 ateft® few? ^7 (few? ?t® <2fff®) 
?f®ra1 ?tf®, ®tel ?t®fa® fea fefafir® a? i cata «tnr®? fe*tf?®te 
ttplft* fe’tic? ?Tlf® ®® f?1 $ a®®! $?7 «t®® ®fa?1 ?ft® I 
®<a* a® ?c®? afe® tap? a? fetfea 's sta fafs® ®finrl ®ta afel 
*tfj* ^fefe® ?r® i *rc? nfa®,,® ®ta f*ai f*m »tt3j fe®s f?af 
WfaW faa? ®? I ® 1 [ ’Ft*!? aw *ttasafei ?atf® a^rl fe«$® 
ct®a< fafal e^t? i fe«3 ®tg *rfEsra fe*r? afa® at® &tfa?i f?wl 
•tw? atai a* a ®faw® feci aatfs ea i <& >*f c it%® ®tatfe 
®?l ?w i ®tar faf^® *rt® , ?t%® ?ia ®f?w feajtf* tear? afec® 
nfc? ?f*nri, can:® at® feai ^ a®a *ft® ®t®rt^ ®f??i ?tt® i 
at^aw ?a atRai fe®3 ®f?ta fee ®wa? afe® fafa® aN 
an®a ?9f al an ?® (fea ®fc fe^na ®t? i *tp$ fefsj- 

f a® atarw ca, & an ?®t ?te? -stem *rfa® *t?r*f i 4® asp 
®aat? fe*r? ?Tf«t?i 3t®awa f*t?t? fe®$ ®f?w feel? fe*tf?®ta 
^t®?< a? j f®^ ’flare a?te & ^®?< natsffe ce®ac< nfa'i® aferrl 
feck i <£ife c®s?< *t«rt«t§lc®fe an a? (fea ®t3 ®^at$® ai fertf%^ 
mt®) apii an ?® c®ta ;?t?t® ^a a? ai <w feet® ^?i 
Wcas ®f? ’fai ?t? ?1 1 an aar at^ ’tfa^r? ^f??t? war ?rae® , 
ea i «wtaa afe® tn aar fafat® ’aferat fe®« ?faw, ^et? «n«w' 
^ 'enma? ?fa® f?1*r® e^al ^wfa^ti. aHasw fer<® efeal 
a at? «aa fa»ai a^ ttca? i ffewf? (fafaf^ta) ?fa® an ?w? 

ana^afH^ai^aei’ti, ®atf*t'SRife*ttca^ 
fee afec® ?an (IjtfaaF ^f?®) <«?? atataj aati (c?5i litfet® <a!?®) • 
am s$>i ^ st® 5 ® at^c® *rtra i 



aataa l 


ib-8 

.gyli (H^SnO„) i aftotaw m *rftat*i rjayl a^ta 
a* al iitfaaf oFfatSrea (SnCI, air) gtaa atfaai ’fcftt af$a fyrfaa 
«rfcaTfaaTa ^ta*i fafara ^fata, v^nta cafaatf ayn (fcnfaaF <afas) 
fcaaaytm & «rs ai?Ttaa rarat 4 ! ;ga ya i arttiaaf^s 
«rarfaj ’■nrft^r ataiafaa attarwca <wt«f ^aa ya, ^stytw aarffihs 
(fcitcafc) acn i fftfr* a® *ttan afaata sar asrtfa® ayay (cntfey 
Ijttai?) arayy aa i 

fyti f (H|SnO*'i aayfa ;ytaty at® ya yfaw^sl 
*tus ataa< tafafo y^ai atsalr® $y&| ct®y<ywt< aafHkatcy -, 
^ytty aiataT ayts al cafrl Infay ^fa® aw i acya ^ <*tyta 
yi^ yfay %«ta afoa ary ay « yw afa«ty ya i 

W ?1 C3Ft1#5j§nL;iO i *ry«i ytacy 

yy ^a^faw^l yyrs Wwa Wtasfyyfa ay ^a*fa *ya i ftyfy’lto 
ycyy artaa atfrs arfaal fww, ^yta faaaw fcrffay c?Ftat^5 al 
b-fayfafta acy ata*! 5 ® yaatre artaaSl ^a arfa c , sryy<yta < t 
yw ,i aayra arty a « *ta*l ;ytyy ^yy yftai yftai ay ;ya afaw, 
F^yfayfa ay ai titfay estate® fcartu aa i tyl atai atyi a® 
«tv® yfaal afty i fatsa; F^yyfa^k ay-%tya a say i 

ay yycya yfya fafy® y^ai ^ayy a y al krtaa ysfFte® 
(SnS) a fms ay al Infa* yjjyf*® (SnSO ata* fftt cattffy 
*fat«f §<!*yy yta i <aaiyyy ay yya< a teas* ay &syy yte> 
a< t & fayyy yy ytfctfya ^afaatca aiatew $yt yca'a arfa 
‘ ajara aV ataa at? i 


(mi&ra) i 

atwf|a ata Pt } yyatia ®ta >»a i \ 

. /attaca Jttftaa atf amafeaa, catfaaa, ?faf®aa, arafaaaa 
>^a^aa <*$ ^reSj at^a cataal caFtaSla af?a fafaa a^at 'aafyfa 



tftfcaai 


$w 

to i f <ta asaa vf, arts, cate « atecfa aff ® sttfescsa a«at* 

caal at* i caffstft, cafea <*tfffc caca 'S aS^ata aafcs «q| 
ffacatftv aattf <sttti fsai at* i <a^3t^5 awf* staf « aa*t 
star* tttfi>scaa catffa aattf sa f fan & staca* ^<5 fa t a acag 
artaa faff's a? faca, sffa'ite srrfitea (atfcfsa? estate®) « nfft^lsr 
'attatfsaca* (aicatfs* cstatec®*) $l&t *iai fc«,a* flat fafar® 
,<Ka i <1 at®a e f faat aaNtl sfaca sttilsa at^ fat far atsl 
fatal j*<a 'ststc* <f*s flat ata ; Iftca^at stftaa arc* i *a#t 
wtf?=R atfoc® atfst® ft^fta 'atat® atfaca ®rate ttfaal 
ata i 

ctest* ®tat* Sif&t aw caW ^arta 5 sttfesa *t^ cafac® srteta, 
«tete catwa, art* afaal fcft* ata sftfara flatw i <«te *t^ 
«Ritat ssa a ,$ 'scaa'l ®tat i Iff* ate® arttaf®** c at fe aa 
<st*f% at^a stcata atstrs fcft* stllaT Paata's! am fa ; 
«rs4a strata* aff® <1 ssa at^a s«ata ca fata* . 

®tfta staff ate i atfracaa «tf® ra ®ta at®® aal ata i ®ia«l 
sta®, assta sta®, a®® sts® «r?f® c®ts®sftai tttfeaa s* 
®at stet® stta si «£is? «tga afaata ^ata area's fltfeat a a 
cats afaa^a ad at ; ®'5 sst & s®a ®i srs® 'aaal '®fa® 
feata teal c®ta *m«f sa ®tet® fits srtiSsa *tt® ata® ® fa i 
fater® aaaaa sta® 'a saa stat® sttHaa at? Sftste m fa i &r- 
w* * «nwa fatet® ®fats a* f lata saa ca arfirftat ^aa fa, 
®tf ta ai®t® ®sj casta ®tc*r sttflsa at^ ®a f %vs atca al i 

?rrtlaca? aaa^faa arai affasta mf&aat fawa -acata^la i fa^af 
aaaaa 3ftaf « aaa stacf atHaa at$ 3ra asfaca ca yfaa %«.aa fa, 
«tfta aff's catltfaaa aataa 5taa faft's ffaw, cadtfa^'s at^- 
faar optatlwa ^ara^hr grtaa (^KCI+PJ|CI,^ <ff!g taftft. 
f sal ata i cadtfaacaa aacna afaadl ftcatfaal aacaa ftaV' 



Mr% 


i. 


,fafsf« *fa*r, \c*rdJtf5r^ « opt?%v9 ?$Jt 

ci+Pt*ci,)jWm i <sfe fstfjre^srtfiJft* <TFtwt^w 
?R * «IfCTTft«OTr Wl f^'t'V 5R1 *7W® ** I 

ct w «rt^ ^f% *tf?Rtw «tt3 *«fl *rK <$*k c*\i 
Wi *rt^f»TC smr’CTf^S *tt«1 Sfl s c*fc 

(ton ftflw ^»i in i 
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ft* «fnrt*R itten *ifcr 5 *i i src*i* ci 

TfPT fttSrai&ci, 'st^tir p^Mtrtlam^fl ifsl wt’t fen 
fsmirrt <rf 3 f 1 itiftr pH 
fe*& ^ fHa ^ 5 i m i 
«rfw itci fcft* 
sV’Mw'ftfr* iriii 
TM fe$ a?fei I 11*13 f 
^5 * f ^ 81 *& frfcr fesi <2rfj& if^ti n? ^*1 itil 
fti&fll ifeus «ttn j 's^ij ^f#$ «t? *fl wi ^fgv 5 1 icti 

f%a5 15 " !> ft§ «Tjtr* , *t?r f%it? qfwi 2R*r «tir «rh>r 

5 *fa 9 l ^*14 ijn «rfa ^1 1^31 ttTst i 'sr'i^p ut*t 9 rf^c*T 5 f«r ?1 

It'SlttfS 1 C®I 3 ff g cut 1 ! jfe'S *tft? ; 'sreclll «i$[ «Tt«T l*jf(J 

*0tE*5w fan ?^re iV$*t irfei i i*ii?| &gi?R*r 

^*a H ^r*r i«R^ i^* fesi <afa§ ifei n t Hts? R«f 55^1 
’jiti&l fesi «fa8 ^fes 1? 1 *tt^n iftcw aro (bf*t ititi 
Jttl Stffo) ^Tfec® ?& 5 f f ®^3 Itfel ^51 fWV% &§1 1 K 5 

ifei i *0 ct itift ’stfa* *^ci, 'stst? f%f '®rf%^r 33 
*tfr® itn *fen «m ifli fafal cmt* far* 
^«t 5 ife < 5 rf% i *R 3 ita *f 3 irt «)Ti kfo *tffre ftsrm fe*i 11 
*fei 1 <£& it^ii *itatfr® bre*i 

felkl I & ^P fcs* ftlFsT tWj b 5 CT? ifa* *ttE 51 ci *tti Ton? 
i^tl, c*& *jRft ftfeil ifei 1 

*tt ^1 Sfa «f fe mfeit* nti «a*fcl «rtcs 1 jtti&ii ci 
Wf.^tfec'® ^w, cilitw ^ if^'wff irifU irffi -sttar fwn^N 
itil 1 vfc wtcsnr ^*rt ^s & 11 fesr <rt^ 

«%it fwrilit ftfsnrt fen w 'Brfji fw^ti «ti 

<e|u «itfin, ®i*r cit *r« if?* fc*nr fi^ fej, »Tlvr w *\ fert itf 
, c»ft stfeit ifei 1 



&§t*t yftt ^vtoni jw c *\ sr *fiii wmrtofe *ttft 

3t3 i vte wn ct yfaft tfr&vs fax, $ fet*$ 

*rtn i & *m ypra ^ -sri^s «rf?3l fsrfeiR ^t<r 

5ttj' ft* ?rr *c*t *ttra i 'srfe* shr rfw feytc* yiis* 

sttt WjpMtN'fere *tt3i3t3 i «rstftPr5r?c«fT^t^t^ 

3^31 3t3 ; ^5?ft src®rc fey ?% $^3l <r 
• 3fecs *rft? i <aw=n ^feirc«f3 rot* ^s 

^rt*l 3fa1 c^tsm vfe*i ? 

f ot, 33? ypfazv ;nT?r jr c^t*i 31 y^srl «M3 3jtf 
aW C3^t3 ?^3l RfeiR i 

=?tC55 H®T ^ *TJtt"*fS Pf«rR §3$ yfesl §«3 (Site 3^31 
^tfJTtn 33&1 OFCST JHF 3^31 ^53 *ftiR / 3fep5 I 3tS?J 3W 
c*ft?fe3t3 sRT^ffey fafil srcsrar <2K3t«R ?a i ^ 3ffe3»r 
*^#8* <2Rre sftc^f i ■spts Kt^nr 3*J3$ c^t3 tR 

^Stt 3f?l C^tSR ^31 $ <2tte fCt%?rt frtferc*f 4 1 yRft 

*$3l 3t3 I *it3 & 3#K «fal3 C3 C^R ’ftCR ^3tfe3l «ff%3 

«tt*f ^t? 3?«R «rrsr 3!f9!R 3Hto mrfc<3 irt^Rt’iRt^ 

3*153*1 <2ft^ *«31 3ft I <^‘f ^53*133* «R CBT? 3t*l I 

83 s aptc53 3*r??fe *ntret3 few &§$ ^fet*i «tf*nrl 3t«- 
3fc$ fcst? swr fey w* ?t3i 3R i 3fe 3*t5 3t*nt fey Rfe* ^n 
yj, styl «tts •> 33&I3 yt *tjtr*t3 feRts 3t3*i *ftil ‘ 
C3FR3 3*fet3 I *tnr Rt3 <4)3*l»l 3Ft5 3*1 <2f*R 3t*J3 <Rt3*l efflSJ . 
»p»PMrftn &sm «m *fScy «rtfeswi fafspi 

*t?r^ 3t^8» ^31 cm feffe &tfe3i »i^c3 1 lytc® «W3 
fe3Wt«r W ^31 Rtfe3l sffe3l 3t^H I <*R3 ^ JW 
*irifM3 fef«ft3 %«t*t 8fet®T %3t3 fear 33r 3^31 • 
yfem ^ * 

5f«7 I !»! « fey feftfc 3R1 <a^t3 33t333»f 




prhra i 




3#rt33 #3?tf 3*31 i s&frl *t3&3 3«i *t3"53 ^ *fira 

3^3 33333 *i*n 4t33#R 33 \ 

«jc3fr§*f333 ^f*r ttfw® #wi ^%«t ftifafa's sfrtffa* 
3333 ft <st«^ ♦rhri 3lft33 i 

*w*f k**lw *forta to i 

$ 31 ’®cst#3' 35 #f*ft TtiF? c^n (^* 13 . 3fc®i) <®t3*f3 5rt3t3T 
3 j^te 3 t , ^3 *grt< sf*i 3 TW 3 33 i ^ 35 

«ftfVt*i usrcfihr fWif #31 <ii5^ wzw 3*r « s ®RT&t3f%$3 #31 ^ 
<stt* 3ap ^ «rc®nr <5^ 3«f C3t3t*i3 f%33 <2f#l 33 1 ¥3^ 

stctu 3ft< 35 cste*! 3«of?¥ ¥i*t «it*f Ifo *t3j* f^r^rsr ¥31 

I <ift s?*l 3t3l C3M39J3 333T ¥3*1 *Prt<f (¥»! 3l C¥t»f 0ft3¥> 

Ftf«ral #re'33 1 c3t¥3*T3 3337 c3 3t*^t3 *nH fcvm 33, ^5t3t 

3 * #3l 3^31 3t3 I C3 C3t^333 f%^ 35 3t3¥, ¥t3t3 

3^3 33T#3l ^3 3Tt3 ¥333 « 3¥33 C3t<5333 3337 «f#fc 
¥f33¥33,«a3s ^3 35&f 3*1 «ft3¥ I C¥t3 3 $3 33t5 C3t'$33337 
<S{#I ¥#3¥ 3^33 & 35 #31 C¥f331 #375 33 1 ^3 X 3 S 3^333 

3#3t^ m*3 35 ##1 C3t¥3 313ts «(f¥3f3¥ ¥t^I 3"3t#¥ 

^ 5 , 

ir$m 3t33 l <4 fifths 35 ##tl C3t¥3 3J335 3^ltCf l 

<2H^ 33 ###'C3t¥3 3J33t333 lift'Wjl #333 «rgf33l C3, 
fS3#C)3 f3* ¥3¥3 '33St33 3#S ¥^ Tt3l C3t¥333 35 33i 3#?® 
33 J =^?rt; C3t¥3 3337 C3 3#?t3 *flHtf &VI* 33, ¥T3t3 
¥£*# #5 #31 3#^3 3^31 3T3 ) Wf33 3t3l 33#3l 3>¥t3l ¥333 
fe*t#St3 «IW#¥ ¥#33, 3Tt3l #31 ''It? 3#^3 *#t«f #43 3^3¥ 


iffC 3 31 | 3 fC ^3 #t ^3 1%^53 3^1153 **l < 2 ff 3 S! 3 >'#C»! 3 # 3 C®T 3 
•itc^c^m ttPt #ar ^^ 31 3 t 3 . ^t 3 t 3 tc»i < 391 31 ^3 ^r 3 #f- 
«ft 3 3 ^»I f %^#31 ^ CHt 3 33 i 3 # 3 t #33 I C 3 M VtlW (*W) C 3 t^‘ 


CH 3 3 C 3 I 3 l#tra 3^391 3 C 391 #31 ^3 m 3^331 Ftf»tt 3 > 3^33 1 3 t *5 
j$h 3 ^C 5 *R 3 t 3 C 3 t'® 9 j 3 C 3 I «t 3 T Ftf* 13 l #33 1 





l 'sWitiiif^hr 

mt< ifetn, ntrs? ^<?r, nf'wnn *mi 

less <2fnrt5R si i ^fir^rl i^?rai nfiiff# 

nsitss irs^ 51 i nf% *rf!rat*i sT*iti mt< m»s *fire 

5&n> nfWtnn 1TW5 itn 
«itc* i cit^ w ntm «w?i 
nsWtnn.ist&faf^'® cimifc*ti 
nmtn «rtcn i *rtn' nitetsrcni 

f 

cipn <2tf%^fe <2tw 5^n i *t?Ws ni nfwmmfn *tffm 
itfiil cnm ^*ti sifa'ti itn w&u\ 'stmtsl cs n^n 
mt< &vs if’fti *nrW Wfa nfire 51 , cnt 'sfns 'srtrsn 

OT *ftt<5S 'ftlt?C»tl 'StflSF STl I 'Sin 'S £< 

*nrW <41*31 usiti i*fic® i^cn, iot «raf <sin 

*nrhf stfail f?H <st5ti g< mt<ft wx 'nw fnwn 

i*ficit nfiiti *ipfi fife's i*si 

fetw I 

^5t*t fwnt? l fenw fmt? nnr ^itntcii ftn ("<ffr 
mt*n) w 51 1 nrsfsn witi nfi ni 5 ti i*n 5t$r® 
*ttts \ ^itnti(**0^) few# "£lfc nitt-m *t$i cm 5 $tn • 
Ftnfn stit ^ 5 ts 35 15 itm fefra i «m "*£fc njtc-m 
%m stifi sKI ficn stnfsri it* ^s?J 5fen ift# 
5*nfc« ifs* stp m ntfen Ffo fifri <nW <t$ii ir*r® *ttti* 




iram i 


q, fetfre m *ri j «j<y<sq 

mar -'fk.nrw *rw sc* . 

5 t®fa Fhl ffo i «rt%»njr ®t*r 

strata ®%at ®te *rfa TFtfki *rfo® *ttar, 

®flre *fkc»j *f?h[ *w«f&r vJHk| 

^ Vtf ®WJk ; <i) 3 RJ 

C®t*f 3 tt 3 T 3 ?l'C® <£lt®^tE* 'srfipS <5t*f (StfJtTf 

*n ®f?m *rcsr «fc*r ®t*r stoth **i §f&® 1 
*ttr*'**ftf> *fTtT ,f k <2tTT5 ^$sj | 

**fk ?nt^t ^Rtf ® Ttftt’i tf®m*rtfsrai 

f%«rta ®t*t ®f*nn *rkc® *rfc?t ; <*j «rj 
*tNTst fkaj* srjft ’jiro^tTtsnt f%®? 

HJlfc *!jt**f ^rfac® ?? 1 & »itcaf c^ 3 t<f ? i 
f^? *rtE*, ®ifki Tff ®if*nti "»fH» «ntc*^3 ??h *i*t?r ^ 1 
• ^t*^kr *t ( rl , *f I ^f* *m«tr ^^rt’W 

®tst *&?\ xtct* <S*ta c^t®*r «iwkc»t 

qt*i ®f*OT, fc?i ?tn5i ^71 ^Hk <w«f <rmi *rf?q< 1 
*rtCTtkra 1 Tfk <af<Rt*t ^$3 fktf%*r 1 ^Hk *r«rK§l ^ 
«mi ®tfft *$z*\ 35 ^rerk *tfki 

*rcsnr hc»i? 35 tot «rkl ®fror c*t®*n>i TOfk.*nrt<*kl 
< *k*k> ,«rktk*ti «rff% ^Hk *r*rk <at <2f e it^lc® 
wr *fic® ? 5 1 c*t®*ri»l m *i< ®fki «rk s?*i*i< *itc3r* 
’ tot TOkc*t Ttfa® ®fki ®tot tow fHronr «tt® erkfc 
*fat»! «f»ri*nf *Hk ♦wrk toi «tk*j< i tot* 
♦ifwt# *ttwrkmk ®ktn« Tt*far M*t< ?\m m 1 ^rkfk 
*twti«k *PM *RT CT *ttar «kk ®rt$tc* 

^fkik ”rf 3 r vn\ t^c® 

*m* i owSt c^®«i ^c® c^t®w ^Hk < »tft< ■Art 


♦tfaftl I 


afeia cateafetsa a*faa1 fHfeaTtfcl* few jfe^^rffevi 
*a t. *fca at«a afa«$< cafaa&ta m ataa fiwt-ftat sra«j< 
catstaa acaa fnafe *tai 
afjW aw afa*£f cafaa 
afero aKta aattf fsT^fe 
a!ai «r®r*i< catetaa aa 
^tHtafa® ^RrtI <®?fta 
Hffrs afeCH I Wtaa srsfj 
fN afat? ’t'rTsf 
affaw^feca, fafa ^TtS 
, wt*f ffestfe aM fatfatHa 
Htaa ^ wtaa hst ftal 

catetaa ajaa faa& <2tfa! ^fata Hi ; ’ 'st^l afew fa«a: 
aWta aatttfa afaac^ al\ fafatat af^br a*M afos a^sa ; ^hi 
ca *tfj* ^ « ncaa Hajf^s a^ata at* fa^s afeal Hi ata, arewi. 
aarsat^a *m< a*ca faw aw fcfcr i 
latra <$ta «ttaia aa afaal faai^ ncaa ' 

^aaa afar aata «ra afer® ^fasi afeia ; ®tal 
hi afeta na faai ^ata near alasa aa 
effal a$ta, ajatfraafeai atfew ate? i 
aMta aatcafa aa»a anr atrsa cat^a 
aiaa® aa i catcall aH afa«3< afeta ftPr 
atai ^ara aa fesaarca apa? afaal atfara i 
catn aar< aHfa aaf< aw aar afaw ^ta, 
aftaaft froaa HTta aata (^po a*faal 
cabstaa flfa tfaat aata^ata aw at fa! • , 

’afica i aatafeafa^lra ca catatata ataai aftca, ast$r ’’ 
catacaa sea ataa afeai fafaa 5 Ft% a:a i catascaa aw «aa* atf% 

it 






smhrc 


»*■ 

®fm® fstara mils <a®ti c^mmrtvfa 

mfVtfmt? ism® ®fam cm®rn mem «tftl ®fw ®^3 i 

*15[ <S\WS <2f*lt^t I ®ts m mt&tf c®tm *tt® mem 
^ «m?Sl w®tm c 5 t« t Ttf*t® rnftm ^^rc*rr ^f%#i fafif® 

®T%3f *rfar (Porous Cells) ®f%c® T3 \ *R?r & ^f®®1 faW® 
SJC«0 <3®»l *Wt* fa fa® 5fC*t*l T9 (Stftl ®* I <4^ WE*f 
*rar <sf«® ®fam ®nrit* Tim ?®t® cmosm mft® 

«TTta ®fat® ts <4c®n» ®rmf*te wl « 

'srnraa nfm® < 4 ® <4®t>t ®tm ®Ta ®fam mfar® ts i 

«Tfa®lT «» ®fsf ^®T « < 4 ® ®M TT® ®tT® fafaf® ®faa 1 fsi *t 

^®n to cmsalma mem uifarai fac® 5® 1 *r<i 
f®fa»«. me®® mwt® mm® ^f%®i farffa® *tt® 'Q^ra m utfatm 
vs T^t® ®tfa® faf® T^m *Jpfrt^ ^5> ®t3®tt??T mri ffTl 
®fH® S^C® TfC® I ® 5 t* CSttS® f ®®3 ®r*[ fafa® <ff * Stm® 

•utfam ftmtm m®® m®® f®m *1^*1 art®® ®fai § cet®- 

-^firt® «tf*®r> ®f®m «trmr ®tm «iff® ®fac® ®® i to® ms® 
m®® >« tr®tm mmmfa® ®t®i ^®st® far*?® ®^t® ®tc® < 4 ®; 
f®l ftr®® to! rnmjrf® T®®ffa® ®®t® «rt®u:a *tfa«i® ?>lm 
*m ®^m m® 1 •rift’ft® *t? ^rnm® 3 cms mem® 
^ ®rc # i f®®t^m mfam <if®®t® ®fae® 

( 41 Tt T®« C 5 R «5 mtaiS *mv CTC®! 

wn irfa® ’It® fmm 

ai^«i mm ’ifa^® Tf«m *mnr frm 
«t|® 1 «itT ^t)^T 5 f m^® 

arfr«p ^fSim*mf»<« 1 

mr mm® 'SRswmrn mm^® mtm «tic®» 

*®tm e&n ®tm® ’mmfw ®m §f&® 1 
- «nt^ 1 *ifw*t*itfa ^«tH® 




*ttcanr <5t«f c«rts ^ iw i 

ctr citron v f^fH *W *vt icn m ffiw pft Wit 
fire* %l •fffVfc. ffecattsmi ^ «w *w CTtetvnfln ^Ffaw 
<stf<& vstr #r <2fw ^ i mre «itre «f»i ?tc®r, 'STfa 
3§t*R «n& ^2p ?(*1&|C£ ^?R f?W ;- 'SRI ^S-Ctfsawifir® w*l 

vi f?ai «rc5 mu ^fcs *fffoR i 

•tfirotM *r*i Ftfacs ^ot, «* 33H*il>t 
fe*tc?ni fwre utR^i «ifap mn 'stw 

^ i 

^faal ^{S^r ^faro ^rt, few 
vft ^ ^pr. ^«w^*tft'war*it3»v^«vri- 





«rtt i 


'sjtfrti i 

'* i Ttofaf** Jitretenr »rf^5 ^rfsrt'TT ’Kreft’f* «rr»>r f% t 
fewtctn atwH* *nn 

* i «r*wa «tt*f%* *f ^rfattrf** nfiw f% f% 
<trew re<rt *nr ? &rm«i «M* ^rt^?i wt'Q i 

« I *n? « retffa *tffttf VfaiZ* *t*l ? *HTttf *OT C¥l^ 
ret*§t *1 retfa*, ^ *tf**t? fc‘*tts f% ? 

* i nfW Tt^«1 «w«i *>* re, stfc®* ret* wji ** *1 i 

1 1 retffo- *r*tt<fa *t* fr sht^tre fafare ** f 

^Ttw «r«rt* ** i 


ap i ^r* »trer* ^rvtf% St'S! «r< fay &r»* ret«tt* 'a foistfn* 
«tt# ^«?t *t* ? fr «Wn ^tfw® ? * s ~ * * 

i ret* ret* *twtc<* f% *tft*ti *xret*r Tftrt «r s* 
itos 's 'st^l fw’t fa'fa *nrl *ttre *ttre ? «r - ^ 
v>| « i ret* ret* ^*tt? ftn *®j ftf&i *snl *t$re *rtre ? 

^r* *$3 *sf**tn f% ? *?re &r* nm 

.^pfref* <swft f*f<w *ta i 

*^|8i fcw*a «tff® ? fc^reftoW^a^ww 
^'steifa «2Rtre f*<* ??i *t^w *ttar ? 

, jft i 8#5t*f**re <stws *rf*re ?nr ? *frSlt** at **f*i *** 

' ft 3Ri <tfe m? *m^r *t* r 

• .,ifb i wi^ra fa arete* ^firlt* «ra® **l *re? 

*fcs *f*fli** re «re*t *t*ttf*¥ »rei 'sW 
f**f* ^nl *ttre ? < y_ “ 




nt •* 1 afirSto *j< eaten ntai <$-$ aw ant^ca 

iprt«rsr«nr « *rtcn'fan famasfkn, fnfo nat<^*te 

? X*- 

v»b - 1 aiafte f 1 ntatte aen ? ^latat f% stefta nf«nft3 
tWj a"*ttfa® tn t afa^te *to a«f al ^ara nta«i fa? ? i.'j 
»#ia 1 nsfftaa ata ntsten smarts ca^a ? T'afira 

•v -« 

ftft’t ste® atfara ^a ? fa «t*it^fr^ artrea ^*ta na'atft nfas 
3?^?1 «tfW ? * ***■•“ * # 

%* *• 1 <$f%aF faatcn <ste^ afata V ? ^fstasa 'Qi a*fal v m» 
»»%* 1 m^faste 1 % «tetra <2^ nat ata ? f 5 «ra ntts^fte 
ntatw atn? nt^s'skaa <2tffafa$*r? nfas^tcaa ail fa<a 
^faata ^nta f % ? 

%\ 5 * cnt^aanr arfai avfa? « faarcn nawa ntfa^s abates? 

mraiaa <2t?fa faam « f%?sc^f aa»a *fac$ ^a ? *f 

*nr^ I Fltaftl nma *J< catema aw <4* aatsrca <2hpan, 

' ^ »> . ^ 

cata atfa, ana* 'Q c*n$aa; nfatn, fa < 2 T^f 3 *tfatea affca ? w^taa 
*ra & Ftfa§t catena aw ate teS s aa 3 ta s i srteal fwcat al %^ta 
faarn nfaalsn a$ta ? ^-'jt*. 

%*> « 1 atman far^at $%) ntetw atn 1 ^1 ?a <2teta ? ^ateat, 
eMn ^«p latlfai at® 1 J> •? 

V» 8 1 nsamatta faal a*wcn a<al v 1 -*•> 

x> « 1 ^ataa ^*ra fcff^nwr faai a^nca fnfaal at® t 4 
" %%•*> t , ewt? ^Ktre at*i 's fwc’t ^*m v ? ^rfa afftiw*? f 
-|ihr &*t <r«t f '«wtc j Ca ^ « a%l ^t<a apfaata ew^t a<*rl ^a » ^ a 
I^Mi a*'® *ffa*rtc*i '•nrwa « atatafsr^ 
v 8W%«,*ta^ ? *rtW,wfiit'Prtr apai ntta r 



if v i ’jfafrre 3^5 «t*t3 ** ajttf 3*3i 3f3 ? & »w»t *rc^t 
f3333 f^f^ral wts i j-q ~ 9*r-cro 

kr» i ^tft m . *t3lt* 'e §3i 3nr <st*t3 ? vstft** 1 

3^3313 $*ti3 fa/ ^ 

-*•*>■> | fa$3i wn <2fl&5 *f?3t3 fafa3l 3t« I C5t3t3 SfL, 

C3 3"»f< fa**, ®T?1 fwt fatf3 *31 3T3 f <T«S> - (art 

^ A ( 

ii i *<srM* £< c*fa c*t* ^rwtofa *itf3tc<r fc«.*t3 ? rv- r , 

r— 

«Wjt?I I 

tr-’il *f** C*Wt3 SfCTT « fa fa *tltfl 3133* 33 ? fafaS <13* 
3^t* fa** *13* <2f3T5 *fa3t3 ^Tf3 fa ? faH* 'S f3jf 

C*3tf*t3 VftHl fafatl 43? fafaW* 5f3* faiRtof <2f3* *31 3t3 f 
W* I 3t5ftE3 *3 '2f*t3 33* fa#t* 33 * $ 3** -33* f*Wt 
et** *ra ? a*> 

T>m * I G*t3<*t3 *f3tt«j3 3?C3ft?f 3?f3* ^W3 Wf3 3§3t£3 f 
fa <2Mt%* 3*13* 393*3 <2t** *fac* *ft3l 3f3 ?<?*w - a -. s 
5-* *4 3*13* ^W5f3 St*f* 1***1 3 fa <2Mt3tc*^ 31 ^3fa 
fa3t* : 5l 33«l *1 *31 3fac* *1ft3 ? j.* -_i 3 , ;> 

« I 3TS *13* fawitt <5*3* *fat3 33 <113? 3t3l fa <2f*tE3 
3<f * $<3 *1 *fat* * 1 tm 313 r N> J - vi ^7 
%*• ^ I 3# 3t^R <nf*5 fa*C*f <213* *C3 <H3? „%3tt* C*fa C*t«. 
fa ^f33TCl f33I3t*f *10? f >9 

«8ll 3ffaESfT3 3** 5t3* fa «J«tffllra <213* *C3 3 $31 3tlfc\ 
*fa f*'*1^I 3?3tf3* 33 ? *•%,*“■* O 1 • ; 

► I c*t? nft*Fl 3f3l ?ff 3 3ft 3^*3 3^1 fa<3 *31 3t3 f M *-£ ♦— 

wfir t 

»>( i r fm 33W333 f**^ «tl* 33 ? ^3t3 ^3 3<3l *3 * "ft 



-*} * i * tawwi ct *nrttf fevrtr 

®f ®tff3 HfSf ® ®tt*f®® f&£ fa f <8®t CTtfa®^ ®® ? ^ 
>*-01 fat**® ® j?i ^®® ®faE® fa ®Wfa *t<rH^vut®it* 
®t®l fa®C*f W ^ ? $*t* ®1 ®«fal ®Vl 1 *- 

4# si <Brs8R« ^jwhrsr^ CTtft® *t?ttf ®f*nt jrfa «>rrc®- 
faffeTefafatti^t® iff 

M m « I <£T®m ®®® t t*SR fa®t*t at®® ®lt ? «i& '5RT fa 
SftCT ®f®fa® ®^Tl «tft® ? f* 

®nr WFfg^tsnf *m®fa® srfa N*o* =ri ®^rl NO ®|® 
c®^ ? fa®:® at®® ®f ? *? > 

p * i 1 fn ®t\a ■snjsfwn ®fa5 fstfst® ^:*i fa ®fa®&t 

j& ? ttwtu ®rc® fa®r® at®® *s smntft® ®ffa*«i ttP* ^rf- 
tm ®t« i $* 

I aft®:®* *FSl fa®t*f fa^t® ?’ '® 3 , ’Ft? 'a »Prt 

®fatt® 9 afC®lC®?| 4® <$®&t ^ffaS 8 ! WtS t T*^ V* 

*•* * i fa fa *t«rt«f ®® ’tfasitt'i ■sitcf ? ®*sh[ ® ®wf* 

®sr Tf^c® « sfanifa® ®*c® fa®® ®t®nt «tsit*i fa ? f-> - * 
( 0 •>■> t ®tic® c*t ®*tfa®t* fat® ®fa fa®ffaltf5l fas ®al ft* ? 

„„ > i '»rf? ®®„*&® fVsirr^ ahnr® at®® ** ? ahF®® ®*. 

Jv *V t 

at®t? ? it 'ofas w atr®wfa> V 3.-*'* J ? 

; *%* t *rf® ap®*® fa®t*t at®® ®* ? (W fa ®ttfrj ^nt®® *^rl *rtr® 
^w , ' s i fa?tf*t? fr*mt®i fa «r®ttr ai%® «ttc® ? ^ 

■. *y*xi ®^®st 'at"®^® at®® ^ jr»»H ar$t-»* 

^f® ft "c®^ ? §?i «rf%®t® >t*nr f® *i?t< ^*hsr ? \ t* * 

«;, * «f *f®»1®r ar®j® f®®c*t at®® f $®l ®c«nt >tf?® 

" ; sf^Jt»t f® f® ®I *t?t^ ^*tH f* ? 



I b 


faf*re c^ *r$*i ai?*i *y cTf^ vgfaa srt*r cm h®«- 

9\ <\ \ c^twfir* 4lws foiw isr^s yy ? ^ r 

*\ v i 1%'fa ^t?< *n f 

* 

«W ***013 I 

• 9 %"* i «n?t? m «r*t* ? & jtn fctsrc *pfart #rt 

i <sm\ § '©fSi (y nwt fjrf 5 ^ ^stfT? ■afsit'f fo ? *vf 

et * i 'srf^w^i «arfa fa ^ttfj *nr ? o.m» 

/>« i *js mn c*t*t *oRf ®itf<m* *nrc ? fa fe*noi 
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